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We show in this picture how we 


ave solved this prob en for the 
eating and cooling of calenders. You 
vill see that we have two circuits 
irranged, one fluid circuit passing 
hrough a heat source, which may be 

heat exchanger or a boiler, and 
ne circult passing through the cool 
el Both circuits carry water of dif 
ferent temperatures. These two wate 
treams are made available in front 
f each roll and are mixed in accord 
ince with the heat demand of the 
ii If heat has to be absorbed, 
vater at a temperature below the 
temperature of the roll is admitted; 

heating-up is required, the tem 
perature of the water is above the 
oll temperature Sometimes more 
rcuits are needed, and this picture 
hows you a rather simple layout 
We have installations in operatio 
road and in this country whicl 
e fully automati They maintair 
he temperature of the roll in close 
lerances of only 1° F., and it is 
ssible to set the different tempera 
ires of the rolls as close as 5% KF 


as far apart as 30° F. to 50° F, 


The automatic maintenance of cool 


ny temperatures and the automatic 
itching from the cooling phase to 
the heating phase is only possible 
one heat carrier is applied No 


iutomatic control can be devised if 
team is used for heating and wate) 
r cooling. We show you in the next 
ture a layout for a platen press 
here the whole process of heating 
ind cooling is automatically con 
rolled from one instrument which 
vitches over the circuit from the 


fr 


iting to the cooling phase ly 


| 
s Way it is possible to have a 
bsolute uniform product independent 


the ability of the operator 


Last, but not least, we should not 
rget that the cooling with fresh 
vater In an open circuit causes cor 
lerable scale in the equipment and 
‘ten results in taking the equipment 

of service You probably have 


d these experiences 


Finally we want to deal with the 
lemands of the plant engineer, Shock 
ads caused by the sudden heating 

of platen presses and calenders 
re rather disturbing. With steam 
ey cannot be eliminated; the de- 
gn of steam accumulators would 
uire higher boiler pressures and 
tail fantastic costs. If high-tem 
erature fluid heating is used, the ac- 
imulation problem becomes rather 
nple. Accumulators operating at a 
niform pressure are utilized and 
ey reduce to a minimum the peak 
ad created, for instance, by the 
dden heating up of presses 


The efficiency of steam heating for 
astics equipment is rather low. If 
e considers, for example, that the 
ndensate leaves the plastics equip- 
ent at a temperature close to that 
the steam at 350° F., the cor 
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ACTUAL TEST OF SURFACE HEAT DISTRIBUTION 
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der ate losses and the fla h-out losses losses and where all the i! used heat 
are rather high There is much is returned to the boiler 
ect en or t >» ms > . ' one . » 
juipment the market which er The peak of efficiency can be ob 
oO to : ‘e sce losses 
dea I reduce these | ‘ Ho tained in installations providing sole 
excellent this equipment must be if ly heating In installations where 
t to compete with a fluid heat heating and cooling have to be con 
np vsten which nas practically no side red, ome losses have to be ac 





cepted because some of the wate 
contained in the circuit is subjected 
to the cooling process together with 
the equipment These losses, how- 
ever, are insignificant compared t 


the other advantayves gained 


Finally a few words about mainte 
nance should be said. Steam heating 
requires the maintenance of nume1 
ous reducit yr al d condensate valves 
and traps Fluid heating needs only 
the supervision of some pumps, Ex- 
perience shows that this maintenanc 


is rather negligible. 


Before closing we want also t 
mention that the power costs for 
operation of the fluid heating systen 
are comparatively low. It is diffi 
cult to give any figures on the powell 
costs, but certainly these costs car 
be kept at a figure where they may 
be disregarded in the operation costs 

I would further like to call your 
attentior to the fact that about 
twenty-five of the largest plastics 
corporations in Europe have installed 
fiuid heating, and we feel sure that 
fluid heating offers the plastics 
dustries such great advantages that 
it will be used more and more to the 


benefit of this industry 





ELECTROSOL - A DEVELOPMENT IN ELIMINATING | 
ELECTROSTATIC ACCUMULATIONS IN PLASTICS 


By MERRILL J. AINSWORTH 
ENGINEERING CONSULTANT 


Fundamentally, the words “stati 
electricity” mean electricity which is 
standing still, being derived from the 
Greek “statikos” meaning to stand. As 
we think of the term today, we use it 
primarily to distinguish the condi 
tions and effects which are observed 
between electrically charged bodie 
and the very different quantitative 
effects of power, light, and heat gen 
erated in employing electricity of the 
“dynamic” or moving variety 


The purely static effects of non 
moving electricity may or may not be 
of industrial importance. Where they 
produce results or prevent productior 
f results related to the dollar they 
unquestionably are Further, in in MERRILL J. AINSWORTH 


dustrial practice the formation of 





uch static changes is usually a con 
: a spark and associated electrical cur 
tinuous process As the operation 
, , rent 
ntinues, electi cal potentia S rise 
to a point where the attraction or re We are all well acquainted with 
pulsion of the charges involved ex the discomfort and annoyance of elec 
ceeds the dielectric strength or it trical discharge when it occurs from 
sulating capacity of the surrounding the finger tips or other parts of the 
air or material At this point the persor Such accumulations are usu 
tatic” electricity becomes “dynam ally occasioned by walking across a 
ic’ and discharged in the form of rug, sliding across a car seat or othe 


friction producing circumstances 
Then contact with some grounded ob 
ject produces the discharge and a 
companying nervous jolt. Generally 
the shock experienced is harmless 
and is annoying only because it is 
unexpected However, when sucl 
sparks occur under inflammable 01 
explosive circumstances the jolt 

frequently more than a nervous on 


The escape of static electricity 
from a charged conductor does not 
always occur as a_ single, defined 
spark. On the contrary it may occu 
intermittently and in continuing suc 
cession giving rise to a  conditio 





known as corona, or historically a 
St. Elmo’s | fire Such discharge 
consist of a rapid succession of til 
sparks extending from the charged 
body, each spark of which dissipate 
a portion of the charge on the bods 


into the surrounding air This co 


dition is frequently observed by ait 
line passengers in the form of dis 
charge from the static discharge de 
vices and extremities of the airplane 
n which they are riding frequent! 
to their dismay and consternatior 


SPE journa January 








energy 


discharge, being rich 
the radio frequency portion of the 


ctrum, frequently plays havoe with 
idio and communi¢ations Such ter 


charges build up on aircraft 

g through rain and snow that u 

e case a spark four feet long was 
wn to Nave passed between the 
oons of a seaplane and the water 

( \ as first discov 
d by Thales of Miletus in 600 B.C 


rtunately, it did not cause serious 


ible in industry for some time 
reafte While current electricity 
is not observed until 1780, it is 
eresting to note how much we 


e learned about it since that time, 
pared to how little we have 
ned about the static variety in 
r twenty two hundred years since 
discovery 


recently there had been littl 
wledge of the exact nature of this 
damental phenomena. Further, 
re had been little effort directed 
the problem, and little pure or 
ed research expended toward its 


tatic electricity has for years cre- 


d serious difficulties in the plas 
textile, and paper industries. It 


genders many problems of the an 
ance class in a wide range of 
ds and activities. Any place wher 


metallic materials must be han 


1 in quantity or with speed and 
here electrical non-conductors are 


ed is fair game for static elec 


The range of electrical voltages ex 
enced from this cause is some 
g of interest and is seldom ap- 

eclated Voltage measurements 


iken by the spark gap method have 


found to range from 5,000 to 
000 volts! In paper processing 
printing machinery these charges 

become of such magnitude as 
et the paper being processed on 

Needless to say, equipment and 
teria bearing such electrostati 
ials is neither comfortable nor 
fe to work about On conveyor 
tems and drive belts, voltages of 


e order of fifty thousand volts have 


measured with, regularity. Such 

litions present problems consis- 
tly in manufacture of textiles, 
ning of cotton, mixing of pig- 
and paints, and in the manu- 
ture f oilcloth and rubber goods 
er spreading machinery, spot 
‘fing machinery, naphtha clean- 
machines, and fluid and = gas 
insport equipment all present pe 
ir problems with respect to static 
tricity 


atic eClecLricily 


produced it 


; 


«tically every case where two 
lies are suddenly separated or in 
h a piece of material is broken 
body is found charged with elec- 
ty of one sign and the other wit! 


Tr} is is because 


t of the opposite 


the electrons and pre ~ ire ~ n 
termingied tnat i excess ably 
adheres to one side r the ther i 
the piane of separation 

stat electricity s Ttrequentiy re 
ferred to as frictiona lectricity be 
cause such charges are produced b 
tne rubl £ of ome bod ipo a 
thel It seems highly probable 
nowever, tnat i? all lc! cases the 
friction betwee! the two odies Is 
merely ncidental and hat n the 
process of rubbing, the materials are 
Mrst brought into tIntimate contact 


and are then separated 

A wide variation is noted it ul 
susceptibility of different perso 
becoming statically electrified, either 
by friction or induction Cases are 
observed where employes have been 
terminated or reassigned where ney 
were involved in plastics operatiot 


ecause they were abnormally liable 


to become electrified, thereby induly 
complicating the operatior at hand 


Experience indicates that the SOLE 
difference between these ‘‘Shumay dy 
namos” and their fellows lies in their 
lesser tendency to perspire, so that 


their clothing, and particularly the 


shoes, is drier and hencs a better! 
insulator Shoes having conductive 
rubber soles are often of value 
ich situations 

Plastik article and material cal 
ve effectively charged by mere prox 
imity to charged matter or persor 
To illustrate, suppose a negativel 
charged tank truck drive ip to a 
filling station 4 person standing 


nearby who does not touch the truck 
but who happens to be touching a 


grounded object will have a_ positive 


charge attracted t hin from the 
ground if he is in contact with it 
Then, assuming that he > wearing 
rubber 1 sulatir \’ shoe Ss, if he nter 


rupts his contact with the ground 


his potential will immediately ris¢ 
If he late brings his hand neat 
ground a discharge will of necessity 
oOccul 

Suc} nduced charges are frequent 


causes of fires where a metal roof 
structure has insulating wood fran 
ing , heavily charged thunder 
cloud will float overhead and an oy 
posite charge gradually leaks throug! 
the wooden building members to the 
metal roof When the cloud id 
denly discharged by i lightning 
stroke, the roof discharges with equal 
suddenness to the ground Spark 


and fires result 


Humidity is a factor of vreat in 
portance lt electrostatic phe mena 
Plastic parts and device ild al 


Vays be de igned and te ted for the 


worst, meaning the 


conditions they will encounte! The 
surface resistance of a plastic, and 
with it the static problem, may be 

il Ion times n re a te ta re itive 
humidty f 50 na t it a rela 
tive imidit NI Contra t 
popular el re ence \ ‘ 


ipo! I ! dove t tend to 
nake the i electrically conductive 
Actually s nduct t s decreased 
y suc additior Lhe inure U! 
electrostatic p ‘ piast Vil 
iniations in i ! ties due solel 
t torma ta nf ‘ mai hin 
{ yutel ‘ ! I the pal 
! nateria 
Artificia humidificat 
ClallVe ! } d ty a ed D\ ) WW 
ng tean ! t Work roon ve 
cloths g up and rs kept per 
petual ian re trick emploved 
some Case ‘ t ith H 
ver, suc Ste ire not con tile 
t s4 f molding det are 1 
ealitny and dan ring t en ove 
n rale, nd ire extre ‘ i! 
Oo equipme!l ind fac tie Ie it 
f course, are or etl ew e the 
work, part ‘ the 
imiditied area 
If t dic ire ed ditfer 
ently rie ( v | tive ar the 
ther negatiy the tract 1 the 
oppos te charve rodu t i fi ree 
and the systen ‘ a echanica 
vork \ vere n oOpposin 
f ree I rhe bod i ved te i] 
proa the her | electrostat 
rorce ncrea wit i CHSt 
either charge and t i ecrease 
ne dist ce bet ee en If i 
small quantity f the positive ele¢ 
ricity llowed acTo t 
he negative bod perforn work 
The amount of ! per unit charge 
erve i i 0 ‘ ent r i re of 
the electri fi ree \ ch are present 
ind called the potential difference 
I volt ‘ hel we he Twi bodie 
In the mple trut] f these state 
ment es ne I the greatest and 
costlre t in? rics tre plastic 
dustry the re Its of stati elec 
tricity 
It n the plasti ndustry where 
nerve tn rT an ifact irl? {’ demor 
reque ear head 
Proble: volvir tatic electricity 
ind pl Tic neraly ma he col 
dered in four categorie 
Pr en -e dling and fabri 
cat vy omuteria Static electric 
ty idd nmea rably t diffi 
iti f i yperatior ! 
forn ting roce ney. and 
fabricating f these materail 
Time ost and cost mount 
whe material ine tubborn te 
indl heet tock tic] to 
ether wande razily in 
‘ l f mmpo te] ec} irged ma 
teria Work flow hiv dered nv 
dhe | materia ! process 
th, . er fore . at 
ter Mater ] a ¢ lipment ire 
1 nfortable t rh vith and 
product Ter Quality is 
hampered by mp er formi 
nolding r proc ng attribut 
“able tT ! < 1S¢ 
Probl ffecting mechanical 
performance f ‘ ar 








inufa ed ri 
lift ! ne piast 
re ed for mec} nica 
! ‘ t i | ent Di a 
! r mecnal al a 
t ( It may Tor example 
eri ‘ ] ertormance ! 
reve! perat I ww corque 
, vement whet such a 
t ised a plastr 
r } ered | a istic ler 
| t eight plastic mechanical 
‘ t relyin n low nie 
har a r electi | force for 
| rat ay rye etfecti ely 
t , ed a i! electrostati 
‘ ire 
Py en f appearance of the 
naterial or manufactured article. 
\ ect r particles of material 
I i kinds are ilwa at some 
tr al potentia WI erever a 
d ere e eN t ! tne poter tial 
f two piece the ire attracted 
» each other th a force similar 
t of a magnet and a tack 
I ! ner plastic art cle or 
plast aterial acquire a stati 
! rere at a ibstantially 
different potential than all of the 
d dirt lint and particle ol 
foreign matter in the air and in 
the mmediat« ty The part 
I aterial hence attract sucn 
irticle to it, become unsight 
nd lose ts attractive ap 
eal ce Attempt to wipe the 
Ta il re ilt 
cre ing the static charge, add 
gr lint from the wiping cloth, 
ind enerally insatisfactor\ re 
lt Continued wiping as of 
i d iV cast rT ick only serve 
t lestroy the natural luster and 
eaut f the original plasti 
1 The problem of hazard to ma 
eT l facilitie and person! e] 
Plast fabr ition technique cu 
t aril emp!] lvent thir 
eT cement and paint vhich 
ire latile oO! nflammable a 
iture. A itage of 50,000 volt 
produce i park about thre 
ruarte? if ar ne in length, 
imple crenute a erious fire 
ind explosion hazard, eve under 
mma ‘ nd hior 
\ wit inv problen f research, 
yp de a} tive d properly e 
ineered itor the fundamental 
inderlying segments of the problem 
must be discovered, established, iden 
tified i analyzed Only with a 
true ind complete understanding of 
the fundamental phenomena involved 
nt a proper ippyr ich be mad to a 
\ \ t rr nd trial olutior 
t the ctrostatiec problem = must 
take t ‘ nt the phenomenon of 
mization Some tvpe of energy 
radiat ir iding that from ra 
d X-ray and ultraviolet, as wel! 
i ‘ ( il reactior have the 
propel of n etTect Warring loose 


‘ fy the issociated mol 

é Suc se electrons may ther 
move tree imong the other mole 
iles, the may become attached to 
pre ly neutral molecules, or they 
nay tind nolecules which lack ar 
electror nd recombine with it te 

i tral necuUule 

Klectricity, for purposes of our dis- 
( sion, ma he thought of as an 
extremely penetrating and fluid sub 
stance provided by Mother Nature in 


tandard packages. The variety 


extremely small 


units 


all negative is 
and 


whereas the 


and light we term its 


“electror positive va 


riety which is about two thousand 
times as heavy we call “protons” A 
atom is an aggregation of these ele 
trons and protons together with par 
ticles which are electrically neutral 


and are fittingly termed “neutrons” 


Fundamental forces impel electrons 


and protons to repel themselves and 
to attract each other, thus establish 
ng a norm or equilibrium conditior 
When an excess of either occurs in 
a piece of natter, a thir: plastic 
sheet for example, the resultant 
mechanical forces affect the whole 
heet and it seeks a means of elim 
nating that excess 

In seeking to prevent the forma 
tion of static electricity it is neces 


ary to consider what happens withi 


a material when it becomes statically 
charged All mate composed of 
molecules which are in turn com 
prised of atoms of the fundamental 


elements 


The atomic structure of matte 
varies in arrangement of its protons, 
neutrons, and electrons in = many 

ay Kach molecule constituting a 
piece of matter possesses a result 
ant electrical charge, some portion 
being positive and others negative it 
polarity In uncharged matter, a 
piece of plastic for example, these 
molecules are arranged in purely 
random fashior Hence, their indi 

idual electrical charges have no 
additive effect and an electrical bal 


The effect of a positive 


ance occurs 
charge on one molecule may be can 
celled by the positive charge of its 


neighbor. However, when the charge 


the molecules are oriented in one 
direction, as is done by mechanical 
friction or by contact with a charged 
ource, these charges all add to 
rether a In a series hook-up ar 
rangement in a battery The result 
is that with each molecule contribut 
ng its share, the total electrical 
charge over an area of the material 
can be tremendous, 

In plastic materials we find the 
ideal combination of the factors nec- 
essary for accumulation of such a 
static charge The materials are 


fundamentally electrical insulators, 


in fact are among the best insulators 
know? Electrical loss factors are 
low. The very things which account 





cal 


ir demand electr appl 
t! vhich 


for the 
are cause tt! 


trouble with s tricity 


Understanding what nappens wit! 


material we can now appreciate 


tnat static cnarge car 


a 
small localized area 
| ike Vise, 
] + 
olaritic 
different 
over any 
of the 


also understa) 


a 
body 
diff 


may 


many ( 


s and ! 


erent | 


occul ver areas 
n fact art 


same body 
than a 
itself We cal 


entional antistatic 


large! n olecule ma 


terial 


why waxe 


solutions, and mechanical method 
are unable to prevent orentatior 
the molecular lattice structure of 
plastic material in this fashion. 
The mechanical friction or surfac: 
separation necessary to establish a 
electrostatic charge is very. slight 
Normal removal of a molded articl 
from the steel mold cavity is ample 
Handling in removal of material « 
parts from shipping cases or produ 
tion stowage racks is adequate 
Transfer from ones. body whe 
charged to plastic material occu 
rapidly and instantaneously. A powe 


driven conveyor belt will readily cre 
ate a high charge and transfer it t 
plastic parts or assemblies it carr 


\ worker charges a part of materia 
a charg 


merely by contact if he has 
on his persor 
To be completely effective in elin 

nation or control of static electricit 

in plastics, the means employed must 

l Prevent the accuculation of a 
electrostatic charge on the part 
or material involved 

S Be permanent in its effec 
Treatments lasting from a fev 
minutes to a few days are « 
little value in articles manufa 
tured for later sale 
Be impervious to varying cond 
tions of temperatures and |} 
midity 

1. Be unaffected by normal hand 
ing and other processing whi 
may be required 

5. Be of such a nature that it do 
not damage appearance of t! 


article or material processed. It 
should have or ineur no unde 
sirable appearance factor itself 

0) Be so composed as to be ine! 
in its effect on normal paint 
lacquers, and enamels since it 
often desirable to use these ma 
terials in conjunction with pla 
tics 

7. Be of such a nature as to re 
main inert in effect on all of tl 
common plastic materials. l 
should engender! no chemi« 
electrical, o1 mechanica deti 
mental action on the mater! 
either in processing or there 
after. 

8. Be of such low cost as to pern 
its ready use in applications 
volving large quantities of m: 
terials and low cost productio 
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He process r treatment that 
a does not add hazards or difficul 
tian of ite owl 
} ese are tl 11\ Stringent require 
ite s and appear t ve demanding 
é tne iit ite ar intistath 
ti cess 
0 However, such a process 1s avail 
le e! It has emerged from. the 
I ratory, beer subjected to ex 
“ istive tests and evaluation, and is 
jing ready application in the plas 
dustry It Ss commercially 
e entifed as the Eleectrosol process 
Te . . 
et us se how this process ac 
plishes its function From an 


lerstanding of what happens in a 


istic When it becomes charged, it 
- parent that to be effective the 
- ess must prevent orientation of 
the nolecular lattice structure of the 
_ terial This S don by the lec 
ne process in a unique and ur 
a ial manner using an entirely new 
Lid 


d different approach The pro¢ 
as applied to a typical problen 


t plastics fabricatior field, con 
Ml t f a two stave dip ol spra) 
we ation of two successive formu 
" t : The first material (Electro 


rundy colored trans 


‘ 
- 


. N 1) isa bur 


it f 
ent fluid consisting essentially or 
la } ¥ ] 
asses of material 
ry : 
An electrical insulator of wu 
. rm characteristics to insulate 
- e processed material or part 
the material t follow 
Electrosol No. 2) 
al 
rt \ dispersing and wetting agent 
this and the second materia 
ag \ catalyst for the complete pro 
F. ts reactiol 
‘ \ ehicle to provide uniform de 
nv osit, control viscosity and pet 
t uniform pull-out in dip usage 
id \fter a dip or spray application of 
} iterial to the plastic being 


essed and a twelve minute air 


nd at normal room temperature, the 
" ist given an application of 

rosol No, 2 Fourteen minutes 
| it room temperature and the 
— ess is complet: Kleetrosol No 
ss i low viscosity fluid with a 
oe tiv bluish cast The result of 
14 second application sal uN 
a ged original mw&terial, the su 
ler f which car not ve electri 
nt ally oriented and which pre 
t rientation of the parent ma 
me il it covers. Hence, no. stati 


rt can eXi1st 
e total Electrosol deposit on the 


r material processed averages 





inches in thickness as meas 
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ent | wetate nde! i en ol proce v [ ne parts ilte) nateria t “ cl ne p ce 
p ed \ ght modificatic of the molding or forming effectivel re < sable ght transmissior 
Klect ‘\ aterial as pel eves this conditior transpare iterials is reduce 
f ed t ermit thorough dispersior No discussion of stat electricit a factor of about 0.4 of one perce 
Vieni t record groove witnout vould be complete without a word i by Electros processing Mar re 
affecting dimensior ind resultant connectior witt a little know) phe sistance, res il solvents i! 
nal fidelit Cost f the proces nomena Which takes its yearly toll moisture absorpth are generally ul 
ipplicatior SO.00372, n the plastics indust1 and els where iffected althoug vith some mate 
SO.0074 and S0O.0O1L068) pe init for I) vork wit} plastics where vol ils slight imp ements in the atte 
the seven, ten, al twelve inch dis imes of inflammable solvents § are two factors have bee noted \bra 
pectiv ised suc solvents frequently become sion resistance th the softer n 
Other interesting applications have undesirably contaminated ot dirty terials appea lightly improved | 
v ted the ely for vestiga The seemingly logical, and frequently iat 
tio ind use \ 1 ! vat i the vinvi disastrous, thing to do is to filter Our experience ndicates that ? 
f } ariety ost t jectionable such materials through filters, cha cessing of the mventional styrene 
tendency te tick and cling to the mois, paper, ceramic, or other porous and laminate is little effect 
person and thing of the vearel material When such action is pe their dielectric properties The d 
vhen the coat material was Electro formed, a very marked separatior electric constant, and also the pow: 
processed Transparent  plasti occurs not only of the dirt from the factor at frequencies up to 100 mega 
old if operating machinery, selling olvent, but of the positive from the cycles, remains relatively unchanged 
1ids, and plastic inspection ports in negative charges within the solvent. Our work at igher frequencies 
regula whinery are ybscured by \ spark originates and another ur at this time o sketchy as not 
t and foreign materials due to the explained fire or explosion results provide competent data Obser’ 
tatic charge generated by the rotat \ review of your solvent handling tions are that the dielectric strengt 
gy equipment withn Such difficul operations with this in mind, particu (volts per nil) suffers slightly 
the ire readily cured with Electro larly those not performed completel) some materials and is improved 
ol in closed systems with all oxyge tthers as the result of processing 
Plastic jewelry, luggave, automo excluded, is certainly time well spent ee oe ee 
tive nstrument panels, televisior DATA ON PHYSICALCONSTANTS edve and extend unlimited credit 
nasks, filters, and cabinets, retail ELECTROSOL PROCESS the following individuals and sout 
the ! beauty, clarity, and luste) MATERIALS ns: incl HeeeAleeRRe heidi Te tie 
ee Electrosol No. 1 and Electrosol No, Pursuance of his studies and invest 
Problems in both fabrication and : vations 
appearance in the field of packaging = both provided in liquid form , , : , 
uteniion ts otestl an aaneea for dip and spray processing. Speci W. T. Kennedy, b.A., for his eal 
ie fe vravity of the No. 1 material is work on the active deposit fi 
nuitaneously b proce ng of the - ; _ . 
a 0.97 Specific gravity of Electrosol actiniun iniform elect 
ie" oaereg No. 2 is 0.95. Viscosity of the two fields 
+} ylastic T ‘ 1 ers re P , * 
ator tt S pe d kee ee pear a - penne nicl hs Zz a 2 Fierhell r, B A ar for attr 
passe regularly or rapidly, a stati pel Pe 7a 1 ra ) rd idle is 3 pms ds of determi 
charge result Where the resultant cilia iL. - 4 ant minimum spark p tentials | 
lg lé pull-out on dip applicattor Prof. J. C. McLennan for work o1 
accumulator f dust and dirt is ob Neither material is flammable. ; 
rectionable, o1 where tat discharve 1 1 - ‘ ' electric srsieaioke tear acquired Xs — 
' z ; har Weight per gallon of Electrosol vacua by insulated potassium sa 
pars may prove hazardous, the No. 1 is 8.08 pounds, and of No. 2 is i Gi ee ee oe 
conditior can readily De reli ved D 7.92 po inds The pH of ii 1 is GR physical sspects of colloidal 
Electro at proces Ing and of KElectrosol No 2 Is 7.6. Bot lutior Ss 
As a proce for plastic sheeting, materials are non-compatible wit! P. G. Guest for is work on the ge 
natural, synthetic and coated fabrics most common organic solvents eral subject for the U. S. Depa 
Klectrosol vill ‘liminate annoyances Electrosol No 2 is slightly toxic ment f Commerce. Bureau 
if static discharge when these ma to human skin Prolonged or con Mines. 
terials are used for applications such tinuous exposure is to be avoided Dr. H. F. Vieweg for his work 
as automobile seat covers The proc Operators customarily wear rubber frictional electricity while a me 
ess in such applications has also ex or neoprene gloves. her of the Graduate School of | 
ibited benefit as a shrinkave control In processing, air drving at room nell University. 
treatment temperatures is satisfactory and is W. R. Smythe for his publis 
Processing of rubber and fabri commonly used However, infra-red analyses on the problem, part 
hose such as is used in handling or oven equipments maintaining tem- larly with regard to three dimer 
gasoline and volatile fuels has shown peratures anywhere below the heat sional potential distributions 
promise in relief of the hazard asso distortion point of the materials b« P. G. Bull for his early experime 
ciated with park discharge from ing processed may be used to speed tion with fundamental electrost 
nozzle of such equipment dryir g. phenomena 
Treatment of plastic wall til The bond formed with the parent H. Mason, E.} for his” publis 
inufacturing preserves their beauty material is a surface impregnation electrostatic field and = dissip 
with a minimum of cleaning Its performance and characteristics studies 
Molded windows and bubbles for with regard to migration, leaching, F. B. Silsbee for his overall st 
1utomotive and aircraft use expe and disassociation is largely a fune of the electrostatic field 
ence ibstantial accumulations of tion of the molecular pore structure | Perucca for his fundamenta 
tatic electricity due to the rush of of the material processed. With most periment the contact theo 
air past them Resultant attraction material and in most applications the tribo-electricity 
f foreign matter requiring excessive degree of permanence is such as t DD. Nukiyama and k. Nakata 
eaning entalls lo of clarity. Stati provide useful and usable results their ybservations of pheno 
build-up ind electrical discharge Attraction for dust and lint, and relatii to the electrificatio 
from such areas can disturb opera other undesirable characteristics of dielectrics 
tion or radios, communications and in electrostatic charge is eliminated F. Dolezalek for his investigat 
tne ele tron} equipment } lectré entire! ! ubstantially reduced oT the ele tr re | excit abilit f 2 | 
4 lanuary 
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SOME SUGGESTED IMPROVEMENTS FOR 
INJECTION MOLDING MACHINES 


The writer hopes that some of the 
iggestions in this paper may _ he 
ised to produce machinery which is 


etter adapted to the plastics indus 
y than equipment presently avail 
ible. The suggestions are the fruit 
f practical experience, and no crit 
sm of any machinery manufacture 
<s intended. 


rh ¢ machines do-not do the 
tire job and a= certain amount 
skill in their operation is neces 
ry Many of the features that are 
part of each individual manufa: 
irer’s machine and not common to 
he others are good in themselves, 
it most of them are of rather triv 
il value Basically we should like 
have a machine that is safe, eco 
mical, flexible, simple to maintat 
ad inexpensive to operate 
ike to have 


lat the op 


Under safety I should 


l 
nachine so designed tl 


itor is safe at all times. The safe 
gate should open with the press 
less set to do otherwise. In t} 


anner when an operator remove 
part from the press the gate is 
ened automatically, thereby pre 
enting the closing of the machine 
na casting and damaging the mold 


There are a few rare instances where 


ob can be run completely auto 

and provisions should be made 

r disengaging this feature on the 

gate for that particular type of op 
eration, 

inasmuch as there Is constant pres 

e on price, it is important that 

e machines be economical to op- 


te and maintai 


der economy of operation, tne 


achine should be faster opening and 
ing of the die plate and should 


e much longer stroke of the die 
ate available than on any machine 
the market today. This long 
ke should be adjustable so that 
can be shortened when desired and 
ild be extremely, fast with cor 
ible deceleration at the end of the 
ke both as to rate of deceleratio! 
1 distance under which this de 
eration takes place It is con 
ible that a die plate could opel 
ter until the knockout bars he 
e engaged and ther slowly pus 


l 


part out and avoid the shock of a 


low on the knockout, which 

ases may resuit n fracturing 
lamaging the part This shoul 
idjustabk because ome part 
dq require i nort avel | 

} efore they would be « 
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ete eleased ile others would 
require ny ravel : eretore 
ne engl ind rate if deceleration 
nou d ‘ i! er complete eontro ot 
the et i! The “ine thing 
holds true on the closing of the press 
If the stroke were long and not ad 
justabDle, tne time lost or Those Ob 
would be uneconomical, so therefore 
DN shorte go the stroke for those 
}Oos While do not require a long ‘ 
would result In a time aving. whiel 
Vi uld De V ilua le 
The reasor for the ol! troke 1 
the saving in mold cost for those 
aee} ara\ Ds vi } reg < 4 
terna ore tooling equipme! be 
ause of the fact that the press do¢ 
not open far enough to produce the 
product ir tne orma manne! We 
have spe nany thousands of dollars 
the ‘ struction { 1“ mold 
simp because the pre does not 
have long enough movement of the 


Any steps that could be taken t 
reduce tne cleanout time and the 
amount of material wasted purg 

gy a heating cvlinder would be quite 


desirabl Whilk t . Do ble t 


cleat ome nateria out I a neat 
ng cylinder by purging with anothe 
we find mat! time nat t ece 
sar t piete a intie t ne t 
or ¢ der and hat ( } 
erat rf ic! 

‘ é t iL ne I ‘ mar 
act t yrres qa tne al ~ lit t 
1 ft ¢ irrange ent I evera 
ea g ce elny idjustabl 
nt i t ‘ ’ 

ne a iced i lich 
hif ‘ der containing 

€ t I 


‘ ‘ i | etl b 
t i re 4 ild ‘ ce Cl ped, it nie 
I ‘ eiptl I t does not Increase 
é t f the n ! ‘ greatly 
here s much room for nprove 
nent the neatiny ( linder al 
thourl tney do DIASTICIZ¢ thie ma 
tel he lo SO at the expense ot 
i emende amount of power and 
something hould e done to reduce 
he brute trength that Is) required 
mold a plasthe part rhe in 
plasticized materia nh the ) end of 
the heating cylinder requires the ex 
penditure of tremendous power t 


force it into the plasticizing chambe 
where it becomes melted This re 


ilts in straining everything in the 


machine as well as the mold Some 
development a recently been done 
ilong this line and we know of one 
manufacturer who has a_ pre-plas 


ticizing arrangement on his equip 
ment, but a Vet this equipment 1 


+ 


intried and there are questions about 


ne practicability of it operatio 
which onl time can prove Another 
manufacturer ha pre-plasticizing 
chambde} ! rhea e, rut the 
Sane thiny hold true there, that 
the machine nha hot a vet bee! 
provel and the cleaning problem ot 
( i! ng colo r material Hott 
1O ind expe Sive Cory ot the 
pr ems that is t ‘ Ived in thi 
regard is the effect of a plunge 
forcing the plasticized material into 
the mold would necessarily have some 
aterial flow back in the opposite 


direction from the travel of th 
plunger and become located betwee 


¢ ‘ lh ] . 
ne plunger and the piunper sieeve 


This would cause discoloration § o1 
POSS! \ contan at I ! the end 
product irile some nea; vere de 
elope for it remova If thi par 
ticular difficulty ca e eliminated 
t ild esult equipment that 
ild mold at mucl wer pressure 
and thereby reduce some of the prob 
em tr mold on ruct or irre 
CCE Not al ding machine re 
id to large plant There are many 
cel that have t two, four or 
x machine nd it would appear t 
et it the ma ifiace rer ild tuke 
nt nsideratio that me of thes 
matic once! night find t de 
rable t “ave Corl orated l The 
i t ‘ act partie ’ 
¢ irge. LA ome ife mear ! 
andling 1 ds safe I think a 
inting rrangeme ild  easil 
‘ ide Tor ver ne Toe e crane 
dling he d ind that 








ich a crane could be sold as auxil 
ary equipment at a very low price 
afely to andl the heavy molds 


id avoid the overhead 
vhich would otherwise be necessary 


equipment 


for safe handling of molds 


While I am not familiar with the 
economic of this fact, | 
think it would be possible to build 
into a machine a refrigeration unit 


particular 


of sufficient capacity to cool the 
molds and cool the oil used in the 
hydraulic medium and I think thi 
can be done at a cost that would be 
lower than the water cost in some 
localities. It would also make it pos 
ible to definitely controlled 
conditions and possibly by having 


have 


these controlled conditions reduce the 
oil temperature in the hydraulic sec 
tion below the point that it now op 
so that oil sludging can be 
if not entirely elimi 


erates 
eliminated. Or, 
nated, certainly greatly reduced 


called to my attention 
ome time ago by a concern in New 
Kngland who advised me that thet 
summet 


This was 


water temperature in the 


time approximated 65 to 70 degrees 


Fahrenheit Wit water of that high 
temperature being used as a cooling 
ly the 


medium, obvious requirement 


of a large volume means higher costs 
as well as inefficient cooling, and | 
am sure there ample excess powe1 
to operate a small cooling unit whicl 
vould serve this Such a 
unit also could be used for cooling 


thin cores which otherwise could not 


purpose 


be satisfactorily cooled because of 
the fact that sufficient water at the 
higher temperature would not carry 
away the heat with the rapidity nec 
essary for fast operation. 

Our maintenance people feel that 
if the various sensitive controls on 
a machine such as timers and othe 
fragile instruments of that charac 
ter were mounted in a separate panel 
on the machine that the amount of 
electrical equipment 
would be 


service that 
would 
lessened if we could avoid the vibra- 
tion, dirt and oil, which frequently 
breakdowns. If all of this 
equipment mounted with the 
pyrometers on a panel board sepa 
rately from the machine itself, the 
shaking loose of screws and adjust 


require materially 


causes 


were 





nents, and the danger of dirt and 

are tnered\ iteriall\ lessened 
and SI 
would be most desirable if all of the 


bolts and pipe connections were lo- 


uld reduce mali 


cated in such a place that the ordi 
ary tools could be ised for thei 
trouble 


removal wl he evel of 
Many of the connections in the ma 
chines now are 
that it is difficult and sometimes im 


located in such spots 


possible to remove a part for repai 
vithout dismantling a large portion 
of the equipment 

If some of the suggestions that | 
have made here are adopted, I think 
they will result in a lower operating 
cost for injection molding equipment 
From our experience with the ma 
chines as they are, we have found 
that we could and have made a large 
variety of products successfully and 
profitably, but competition with othe 
metals, 


materials, such as light 


becoming keener all the time and 
becomes more important as time goes 
on that we 
and like everything else that we have 
or do, there is room for improvement 
in our injection molding equipment 


increase our efficienc) 





RECENT DEVELOPMENTS IN COMPRESSION 
MOLDING of THERMOSETTING MATERIALS 


In the past eighteen months there 


has been a revolution in the plasti 


ndustry Based on figures covering 
in estimated 65 percent of the indus 
try, and furnished by S. P. L, July 
if 1948 was the month in which the 
moplastic finally 


thermosetting ma 


molders passed 
iose molding the 
terials in dollar 
per month. Since that time they have 
although 


volume of business 


onstantly led the parade 


they, too, felt the ame slowing 
busine conditions which was. ey 
perienced this past Spring 

Now, let us examine some of the 
reusol for this revolutior 


l’robably the one nost important 


‘ 


development of 
which have 


reason has beer the 
new injection materials 
extensively widened the markets for 


plastic Such materials as polysty 


rene, pol ethylene and nylor have 
now come into common usage. Also, 
t now is possible to obtain injectio1 


machines of many times the capacity 


f former machines Today there 
ire in use a number of machines of 
iS ounce and over, while 16 ounce 
ind 22 ounce machines are as com 

mon as the eight ounce and nine 
uunce ones of the war vears Re 

frigeration and radio engineers, as 
I] those of many other indu 


Vv¢ us 
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tries, have investigated and now are 
specifying polystyrene, methacrylate, 
and the rest, in new applications to 


replace metal, glass, and even 1! 


some cases the thermosets 


At the same time, it 1s 


compression mold 


1? te resting 
to note that th 
ers, While not bequeathed these new 
naterials with which to open vast 
ew markets, have not been sitting 
diy back on their fixtures Despite 
the growing competition, they have 
taken idvantags of new develop 


nents in old materials, larger equi} 


nent, and new molding techniques 
replace many of the markets lost 
thermoplastic materials, or whi 
vaporated suddenly into thin air by 
an overabundance of household app 


radios and the like. 


ances, 
Foremost in this advancement « 
! poundage basis is the developme 


moldings A 
recently as October, 1947, an arti 
! Moder Plastics showed prog 


ress up to an Il 


of larger and large) 


pound shot a) 
we at General Industries could boa 
only of a seven pound radio cabir 
registe 


eight pound cash 
Today only two 


and at 
irawei vears late 
General Industries is mass producir 
two televisio cabinets veighi! 
better and anothe 
producing 


weigh 


twenty pounds o1 
compression molder is 
console television cabinet 
‘) pounds. I know of eight televis! 
nanufacturers who have authori 


construction of 15 or more molds 


the manufacture of cabinets a 
othe rs und 
molded tl 
nave escape d mv notice Televis 
5 pounds and fr 


there undoubtedly ars 


construction ol veiling 


cabinets of 12 to 
15” to 18” deep require extraordina 
ly large press equipment. Until t 
vears ago there vere few if a 
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sses of sufficient ra travel, day- 
ht. or tonnage to mold parts of 
s size, weight, and draw Toda 
alone have three presses ol 1,008 
s or better, and a rece) article 
M ddern Plastics mentions ore 
an 10 presses of ver 1000) tons 
have been or are being 
ed 
ur 1,850 ton press is recessed int 
floor te! feet and stands ‘4 feet 
rall in its stocking feet. It weighs 
r 60 tons, but massive as It 1s, It 
a ran speed of over 200 inches 
minute. An interesting feature 
this instalation is the two 1's kilo 


scussed by the 


t 


itt radio frequency 


rgest plastic 


preheaters used 
heat the charge 
Admiura 

inet which has beer Ss 
Industry, 1s 
molding evel 
United States 


ed in the 


Desi tele VISIO! cabinets w 


gning of 


istic provides a combination of i 

rent advantages which cannot be 
rpassed in any other’ material 
remost, they are inexpensive; they 


v for wider variety of decoration 


no increase in cost after once ih 
the die; their 
rmanent and electrically they 
e of the 


porated ir 
have 
disadvantages of metal 
Their disadvantage 


] 
original dic 


one 


in the cost, 


ranges 


the neighborhood of S20.000 for a 
mold Th >. 


been rather a seriou 


rie cavity nas, it cel 


nstances, 


lrance, as constant design chang 


g in the television industry ha 
sed several companies to sn 
vay from plastic because of limited 
duction of a model before new 
lustry developments forced a rad 


\ 


Recently, however, 


ilized itsell 


chance 


design 


ndustry has stal 


ghtly and this, we expect, wil 

a\ more manufacture! to the 
f molded cabinets 

While television cabinets are at 


sent the most outstanding exam 


’ . : 
iarge-Size molding on a large 


e basis, they are by no means 
nly large moldings. Other larg 
t nm current production are a 


xtile drum, ircuit breaker base, 
vy tackle box and a oil wel 
e seat. Judging from the accept 
e of these pieces, larger and 
ger thermosetting parts are fore 
t for the future As Drew Peat 
vould say, “Predictions of things 
ome” include, perhaps, furniture, 


inditioning housings, luggage, or 


deep fres e case, 


refrigerator or 


] > 


which goes hand it 


molding of large pieces 


st of the new low pressure 
ding phenolics. These should not 
confused with the low pressure 
nates, as I refer t phe noli 
ling compounds which are simi- 





i ‘ pres ‘ I ‘ { a“ tv} ( ‘ i doe eu Live 
ul a be molded a yreat reduced re \ st i { the forn 
pressure Sott ! terials ive al ress “a i ra gq iar 
wa ec! ised Vv tne ndusti for ils ater i 
onditi nye Ids ol ntricat vel ke ind greater da git 
part preserve d hicate } ld ae el s re Cece i These ra ‘ 
1 nserts it il ece t thre t f tine pt it pre . 
These naterials ere iow l t and pa ‘ ‘ t nate \ i { { 1M 
I | ippeara t Ne t tne ent ca t eu ‘ 
nproveme t of this tvie terial, : 
ve have available a genet purpose Secondly ads d c nave 
nateria ch requires only 1 the ipported \ i neavy eNase u“ 
pressure ' nally , ed renera formerly, Pa itt wer pre ire ih 
purpose material. g used the are no » Hable ¢ 
fracture Tr} make 1) rie thre 
Required molding pr ire for IS¢ f Kirksite ilumur ? bervil 
conventional materia have alway opper, and other alloy These have 
el estimated Dy llowing AD ot vet eel ‘ luated t i we 
ps ( the projected land area plus ave alread eee fu ised bet 
700 pounds for each additional inel lun opper 1 a plunger transfer 
of dept} With the advent of radio mold at ormal pre ire, it el 
frequency preneating t! rule ot probable that these nolds \ ( 
thumb was chat ved consideral ly By satistacto It t evond the 
properly preheating in high frequet realm of possibility that draw 
equipment and molding i fast netal ne Vill eve! ‘ mund ade 
closing press, this pressure Cal tM quate 
reduced ti 1,000 p.s.l plus Zot 
pounds. Low pressure material, how hese teria ” Ter ma 
ever, requires only 350 p on the idvantaxe n pot type molds where 
projected mold area plus 100 pounds small diameter spruc fT sOng sprue 
p.s.l. for ea inch of depth whet 7 runnel are = required We have 
rn prehe ited electron call normally l ed ibout X tor 
pressure 7 thre plate transtel 
For example, a piece 6” x 6” x & molds Since we depend entirely o 
deep when molded without preheat the pot area to keep the mold closed 
would require 115,600 pounds, whe without flashing, the largest possible 
preheated S000 pounds, and rnd area Which can be molded in a 20 
13,400 pounds f the sott nuterl tol press, allowing a atety facto 
Vas combined it} electronic pre ft lo per cent ‘ quare ne 
transferring a twi t W Cul 
I pressure olding ate 
. nold “4 ure nenes 
( e used on all size and shape 
arts and car ar molded by com Because of the faster transfer t ( 
pression, plur ver, or three plate eve pos Die ft “ave nortel 
transtet Thickress of section ‘ overa cvcle, tne aterial cure 
ntricacy offer no proble ns, and be “a fast a conventiona material 
cause the material sets fast and rig Vi ‘ truction nilar to the 
idly, it facilitates ea Vy ejection and rewul:a. aterials, but al irface 
dimensit i stability upo ejectiol nust e eve d paralle and each 
Ch > - in mMMmMor tne ft fl ivit\ d } rhe ould be reli ed 
materia ( d ‘4 I nad The CAVItie 
] rder t nave ese u ie flow hould . sh vented 1 allow the 
cNaracteristics, tne nateria nust be air escape tine hort transfe1 
extremely flui it point , “4 time Practica the ame condition 
polymerization, and for th reason ipply for plunger molding a for 
the | etweel! t he forces na chase transte? dir ‘ << t that nere 
should ‘ tigenter tna oO! onven en more tha tnree plate trat 
tiona I Id order t retalt hack er, . betaine tel tne tende . \e 
pressure. Clearance of .003” to .005 Na that mold surface accuracy 
il art nd . recon nended ( pre ar t . me ed t ereatly 
vent nate a SCa pe and als assist | +} . t ake 
mack pressure The last to ! 
e the noid tf evel irver tel 
f close sn ild be sle ved o that tn . 
: re ‘ , ( cabinet thar alread di 
pace traversed hres ) ‘ ssed , ow pre se sisal | eles 
: f +} bs f ba 
wie - oo a per pi nportant factor a heretofore Witt 
egiected . rts poo! Surriace a} +} ree pre p being all wlled and 
pearance and nold taining vill re _ 
. ¢ ously ent ed, practically any 
sul é cat et ot! ta ‘ model] a d 
Now, exact vhat does low é the rea ty 
pressure naterial mean to the mold 
eT 4 F rst t all \ Tor smaller ‘ ~ rt ORS U I . cal igo tne 
expensive presses to accomplish the Plaskon Div ' bbey-Owe 
san \ K Where large ones Nad pre ord Gla Company alr ced a re 
ous been required For example, utionary new thern etting nold 
a 300 ton press will mold parts whic] ng compound ! ting f minera 
eretofore had required $00 tons of filler bonded kyd re Cy 








‘ It inderstandinyg that 
i? | ‘ I | isr reported te 
‘ i | t i neetl Z 
t teria it that time As 
é ise | endeavor to 
! if t date the mol 
ecent deve ment t may touch 
nr ! the | nt ne 
’ ad ! ece il tor 
t ‘ ! ! t are it familiar 
t re naterial, One I thie trang 
neide ‘ mnect t tr 
ite! t it t i Dee accepted 
tre ectl a nd tr but as et 
tive iru custom nolder 
lding any quantity ot it So 
fiat t ‘ ont ed to the newel 
née ‘ ) thie ndustt r to people 
ling part for then wl ist 
hlere for the reatest use of these 
‘ ! id ee trie protective 
il field rithouw!l ( iderabl 
fort had been expended to adapt 
y pre ire minatiny 
}’ ' the itstand charac 
t f th ite is it 
peed f cure hich far urpasse 
that f anv other know thermo 
etting iterial Refore the advent 
f the alkyds, the fastest curing ma 
eria required m tre neighborhood 
f 45 see | nd even then only in 
t} ecto vive ade iately pre 
eated | ns t} new material it 
mncommor to cure part of 
vil t? } ‘ ! nve or 
‘ ( ind arge) ectior 1} 
’ 1) te yt) ‘ mnds 
Na i yhers ra naterial cure 
pa f seconds the fluid period 
) t ‘ ©! hort i tie 
itera putt Ke ma tor 
ppl <imatel tw or three er 
d raordinarily fast presse 
t ‘ ised Thess ‘ be d 
ed ortly 
iddition to th exceptional rate 
{ re alkvd ha the « iracteristl 
f requiring molding pre ires of 
few hundred p due to its 
except na fluidity ve tne hort 
tL tf twe r three econd Lor 
i? piece nav require SOO to 1200 
{ but compared wit! e to three 
on | for the convent il phe 
rea ind elan es, the re 
{ re re considerable 
These two characteristi fast cure 
d | \ pre ine ill \ for the ist 


ther reduction in mold cost also 
P bl vastly creased produ 
thon pet ivity make n tiple ecavit 
rie nnecessar 


fast cure. low molding pre ure and 
nenxpn ve equipment, alkyd’ di 
‘ i ta if ‘ ellent and 
t vate " rptior ! Il ft lf 
perl el for 4 nour nersiel 
‘ | ‘ west 1 the thermoset 
‘ bas 


ive inf tely bette track resistance 
than other plastic compounds, Then 
ire resistance ranging ver 19YO se 
nd Thane tnen is muct bette! 
ne the ne irrinie as they 1! tur 
vere ver pre ous muterials The 
dielecti trength (525 t 160) step 
tep) ind neat di tortior point 


i ot these 
point them toward the electrical field 
the ftirst application have beer r 
thi direct or Best K wi ut tnis 
time the termina block ind hood 
of the new Arrow Hart and Hage 
an magnet otor starters Th 
fa f devices comprises four mod 
‘ all for 220 it, three phase cit 
il , and rat rt ! ipacity tron 
25 to 200 ampere Alkyd makes pos 
ible Larte of nail the ‘ of t ‘ 
ld conventional type In the largest 
! nood nd base ins a ive pieces 
eighing a total f 5.75 pounds 
(‘uring time are only 2) per cent 
of those used for the phenolic mold 
ni previously used for these ap 


possible wu 


ed production and 
tantial avings i 


thes: 


crea per cavity 
pr vide a ub 
tool dollat tricne of 


nake each cavit expensive 


application devel 
Standard Coil Product 


recently 
sion in 


contact buttons which are 


oldere j to 
led to 
Thi 


make contact with a 


e o1 x 
position after molding 
form a drum 3 

drun whet rotated 
permanent set 
provide 


at d a serie 


‘ach of whicl 


sion chan 


different televi 
ensitivity of a 
receiver, tolerances of ! 


Inch 


resist; 


eles Or 
thousandth inche per must be 
held Here 
Important, a tne 
oldered and hot 
the 


olded or al el 


also, heat nee is 





ilver contacts are 


col 


solder comes 1n 


plastic These part 


t-c% 
960 hour, 


rate of per 


time of 20 seconds 


In addition to these jobs just de 
cribed, 
1 
Imiiiar 


plant 


there are many others of a 
already in use se\ 


put in a 
hatter of specialized presses and 


molded 


nature 


eral have already 


alkyd 


it productior of 


An ne the a lal presses ow be 
of fe red 


Elmes. The 


presses 


are the 


Baker 


have 


pre ire of either SIX ol 
ten tor ith a ram stroke of & 
ind a speed nm exce vt 60 inche 
per minute. The platen is activated 
1 double stage Vickers pump 
it al nlonding valve and Greer 
accumulator to save power and t 














ay d ernea { t i > | 
ered \ e 8 t » motor \ three 
avity hor tal Teedel th a feed 
apacity of fron ine to 70 cub 
centimetel pe ca ty : pro ided 
| ic? feeder ndepe de) tiy adju { 
‘ r ver the entire range to pro 
de for dist ition of load In any 
manne} er the whole mold surfacs 
The pres s fully automatic and 
controlled by a gle limit switel 
Preliminat test oft the = 
nachine at Square ID) o -1 vrai 
erminal block gave phenomenal re 
ilt For example, where the pa 
had formerly been produced in a 1 
avity nold at a rate of 5500 piece 
! 24 } irs whel pre formed all 
electronic: pre-heated, the rate 
vas equaled ilkkvd from a three 
Cavity mold lo hours Pre-forn 
ng and electronic pre-heati is ell 
nated and the automatic operati 
of the pres “uke it possible f 
‘ operator t tend everal 
hine 
) er presses ! 
lable t will suffice to s 
“at inced they will I 
fa i iture to the 
Baker 
rh nformat thre un ct 
ated pres ado t mea 
ply that p ent draul pre 
innot be l ed, t Wf thev are ‘ 
eral nodifieat houl Y] mine 
fo) hye t we ilt 
l The da i per 4’ sho ild 
adjusted t the minimun 7 
quired ic wing and elect 
of the piece 
/ | nder ‘ reu tance neo 
the cl time exceed fou ‘ 
ond 
Reducing \ ‘ i 
lized te allow for na 
condition of S800 ¢ 
} Mold temperatures re 
duced to tre 50 | 
depending the volume of n 
terial d rate if cure desired 
Wh le alkvd ! { renerallhy ad | 


lr additior 


cussed, 


lask 
need Alkyd 
plied ! i 
truded cold int 
quired hape 


Oo pre-assemb 
tor and ther 


the delicate as 
table, moist 
These tw 
and the putty 
runne. of i 
terial vhi 
clude bignt 


‘ 


putty 


I 


are Si 
tne 120) just d 
a alread 


f11, which is 


and s readily ( 


ms or othe 
lows | 


il the mold 


mnnder Sel a? 


i at 
id a shell arou 
mbly i hell wl 
ire and heat resista 
\ 
terials Lie ranu 


nerely the fe 
le family of 1 
entually ] 


red general pur} 














prac neu res anit and thers ind a ipa st the rhtel re present p aucth 1} } 
‘lal I these nave ilread been piast ne i tensile of niy to 45 se ds, depending on the piece 
ade succe fully the iborator { } ~ i exura f Ther om plunges olding , 
intil laree scale production fa 8,00 OOO op a om ten finding a more widespread use and 
: ? , + 
es are avallable tne canno ar pera ‘ ind t im) } I 1.000 } proce ; : < aiding the — 
ered commer-vially D and a mpac of te aves f the thermencttineg wmolde: 
r nd ner ¢ te} 
Phe present materia i ‘ severa N the ett oo naterial are ot 
erent lisadvantages which. int In addition to the fact wl } l passe they are not on the wa out 
re overcome, Wil imit then ive ist presented \ l Oo? larger Fact Ot thre matter 1s, they wre { 
First, they are expensive, ! aing ? 0 pressure phenolies u Vel nportant part of ou du 
”«’ II 10,000 pound iots Their yray ind ! the alkvd ite a thes ine try, an thes< new de elopmen 
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CONTINUOUS LAMINATING OF 
REINFORCED PLASTICS 


By STANLEY M. CASH 
CONTINENTAL CAN CO. INC., CAMBRIDGE, OHIO 


INTRODUCTION 





The purpose of th discussio} cl i diethylene Kiveol The 
define a laminated reinforced plas final resi the result of the co 
describe its co ponent parts, di pol cl at n { this reactior prod 
the principles of the continuou t with a vir compound such a 

i nating process and the tvpe tyre In the presence of a peroxr 
inic ent required | (le catalyst retive poivimel tio 
hiitior “ be made o take aia ape heating to form a 
varie ng factors esse} ard the oset atera rh rear 

f production t tion is exothermic and as a re t 
ther with brief mention of the considerable ea evolved during 
aluation methods used in the fina the cure f the resin as conversion 
Miuct Con ment W 1] iM ack or fro the qu d t the | d tate 
end uses of continuous laminated take piace Theoretica no gpaseou 

t products product ire give off when thi ! 

reversible chemical reaction produce 
WHAT IT IS a thermosetting compound. This chat 
: STANLEY M. CASH acteristic produces excellent physical 
rs properties in the resins without the 

‘ rable to define what we are talk . 
. ‘ — . } ise of pressure T} the ke to 

ibout. What is a reinforced pla: Cn as | saint yas Ore “as , s 

} ‘ . ‘ . . 4 s¢ oT poiveste! re ! n continuous 
\ resinous aterial in. whicl ~eaes . — ‘ ertne ‘ 
: ace for oft tt, f . P : : I; i nat { 

rganic or inorganic fille so pape 
porated can be defined as a rei ERAN ateria ssc = HOW IS IT MADE 

ed plasti \ la ited plastic _— n a “i are ast seu Now that we have defined the ma 

a. i Mn dee a ts Synth ers of nylon, rayon and Reet heg Ag bievinyr theo tiene eer 
reed plastic At this point, we vans c . TAUCK feSee! hawe diacunseed it nonent part 
rnt vel] isk ourselves Vnat extent et , " nto } . ‘ made Co) 
eant by the word laminated To ha , . ‘ ea ile ¢ , a nating of tiple layer 

nate means the building up of : ats e 4 a nated plastic, r plic ha ne bee practiced it 
aterial in plates or layers. There = oo far an Ul discuss Ow the packaging dustry where plast 
re, by derivation, we arrive at the tinuo a nating on rned, eta foi] r different types 

definition of laminated plasth ve ? ed 1 nate waits Po { wer ive he« ; nated . 

' . : plastic resi reinforced ester re ! i iiquid ite! iry Dna ! Ir lt appl i 
th a fille aterial built) up ng fi elativi this auid of ' the pli a4 ‘ mpletels 
Cl ‘ entu ‘ t at t ated t! A ( no ateria 

ro t perature tft u ery t are ISUALI\ Irtacs vated for 
WHAT IS IN IT aterial of 75.000 to 100.000 cent the pareens of mininer ox bondies the 
What iS In the matenial LZ wel Pose it te pe ture The al ! nate together to for 

the next logical question after ‘ ercial re being supplied the 1 i tructure This t a of 1) 

have defined it The fillers or are pl tica ater white This ratio an usually be carried it at 
eet materials ised to bul d up the type I ( id Iro the basi i ‘ parat e] niget rate o! speed 
vers in the la nated structure are ne " act . a di-ba i d ‘ the a nat effected 








i e and ! 
y heir 
{ a“ 
forced i quite 
} ca ‘ ! i 
er ré “ ‘ t rl 
| ‘ te and , 
Tt i pric i i 
i nt i? ‘ 
Serle i l wa ! t 
| " 
| ‘ ele ’ ‘ the resi te 
‘ ed for “a ating put 
1) depend ij the final 
immcteristh le ired ! thie 


ninated product. In addition 
the orking characteristh of 
the resin, the kind and absorp 
rate of the fiber togethe 

vith the limitations of the me 


hanical equipment must also 


con idered 


In the case of decorative 
required 
vhic wi impart excellent 
olor, good stain and abrasior 
resistance and low moisture 
pick-up characteristh to the 
finished product In the pro 
duction of laminate for in 
dustrial use, such character 
tics in the final product as 
flexibility, flame resistance, 


pact strength and other me 


chanical properti as well a 

electrical insulation val uc 

ust be considered mn resin 
eclection The po yester resi 


val he modified by the manu 
facturer in order to supply the 
laminator with a resin having 
pecial propertie to meet the 
requirements of certain char 


acteristics mn the final lamin 


ated product 


The laminator isually ha 
his own idea of the best resi 
sCOSILY for a Spec ific job 
This is determined by fillet 
characteristics and mechanical 
equipment It is customary to 


e two or more different resn 
<4 ities The resin can be 
purchased to viscosity specifi 
tions or a viscous base resin 


av be used and diluted with 


momert tvrene as re 
quired 

\ previous!) tated, these 
resil polymerize or “cure” in 


the presence of a catalyst and 
cat In preparing the resi 
for usé it must te cata yzed 
One of the organic peroxides 


uch as benzovl peroxide Is 


ost commonly used. The pet 
xide or BPO mav be obtained 

granular or paste forn 
After thorough mixing of the 


read for use The life of the 

alyzed resi at roon ten 
perature may ary from sev 
era urs to several days 
Imimediatel ipon being cata 


yzed, the inhibitors, added b 
the anufacturer in order to 
ize the resin, are being 
progressively consumed by the 
catalyst Refrigerated storage 
ows up the effect of the 

talyst on the inhibitors and 
prolongs the “tank life” of 
the mixed resi 


Selection of Fillers 


Paper is by far the most 
widely used filler in laminated 
plastic. This is chiefly due to 
CCONODIICS The polyester res 
ins were first commercially 
used during the war. The ap 
plications were 100° for mili 
tary requirements in which 
fiberglas and cotton fabrics 
were almost entirely used as 
filler materials. Little or no 
knowledge of paper laminating 
vas available when the post 
war development era begar 
Because of the discouraging 
results obtained at first with 
polyester paper base laminates, 
particularly in respect to 
moisture pickup, many people 
were convinced that paper was 
not a suitable filler materia 
for these resins. Subsequent 
development and research have 
shown this opinion to have 


heen false 


Paper to be used in continu 
ous laminating must be smooth 
in finish and properly bal 
anced between tensile strength 
and absorptive characteristics 
Once these characteristics in a 
given paper stock are worked 
out, it is essential that the 
source of supply be able to 
maintain uniformity from rur 
to run of paper. Lack of uni 
formity in paper has been ar 
expensive and troublesome 


problen to laminators 


In decorative laminates dif 
ferent kinds of paper must be 
ised for core stock and design 
prir ted surface. The core stock 
is usually an unfilled paper 

e., contains no mineral filler 
and is soft and absorptive. The 
paper on which the decorative 
design is printed is a. pig 

ented or filled stock This 
Is Necessary to give opacity 
This paper must have good 
printing as well as saturating 
properties. These two charac 
teristics do not usually” go 


hand in hand 





As can be seen the foregoing, 
t just any paper will do 


Proper selection and unifomit) 


e pape filler is Just as 
importar is the resin itself 
! the effect ¢ tne final ] 
nated product 
Cover Sheets 

i! tne product n of lal ! 
ited = plasti either b the 
press o1 ontinuous method, it 
s necessary to have a_ pro 
tective surface l contact witl 


the face or outer plies of the 
laminate. In the press method 
of laminating, either stainles 
steel or copper plates, called 
caul plates, are used betwee 
each laminated buildup to in 
part surface finish and sepa 
rate the various laminates ons 
from the other when multipl 
laminates are cured simu 
taneously between press plat 
ens. In the continuous proces 
the commo practice 1s to feed 
into the nachine simultane 
ously with the webs being lan 
inated a top and bottom cover 
sheet. Cellophane is the most 
commor material However 


various coated papers hav «¢ 


bee) ised with varying su 
cess. In continuous laminating 
the cover sheet usually serv: 
three functions, namely (1) 
protects the polyeste r resi 


from air during the polyme 
ization stage since air inhibit 
the “cure” of the resin, (2) 
serves as a protective surfac 
for the laminate and hence pro 
duces a glossy surface on the 
aminate because the resi 
“cures” in contact with the cel 
lophane and (3) acts as a car 
rier for the laminate as 
passes through the oven se 
tion of the laminator 


To date, ie lophane has bee 
most successful materia 


this purpose because of 


toughness and shrinkage char 


acteristics which cause it t 
become highly taut as 
passes through the oven se 
tions. This aids materially 
the production of a flat lar 
inate Cellophane has mat 
disadvantages but no. othe 
materia as as vet prover 
satisfactory 
Mechanics of Continued La 
inating 

As the name implies, « 
tinuous laminating of paper 
fabric filler materials is d 
from ro stock: (1) The la 
nating achine is equippt 
vith a be! f unw 
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£, stands usually placed in ta: 
0 dem. Rolls of the filler stock 
ty being laminated are placed o1 
is these unwind stands 

If 


(2) Material from the rolls 
is unwound and carried throug! 
saturating tanks containing 
the resin. There is a separate 
set of saturating tanks for 


. each web or ply of materia 
aking up the laminate 
- (3) As the various webs or 
th plies of material emerge fron 
ne the saturating tanks they are 
id brought together at the nip 
Ss f a pair of combining rolls 
ad The top and bottom webs of 
. the cellophane cover sheets are 


also fed in at this point 


a (4) The combining roll unit 


it s a very successful part of the 
le laminating equipment. The 
l rolls regulate the thickness and 
t amount of resin in the final 
s aminate. The contact betwee 
ed the rolls must be adjustable 
e with a high degree of accuracy 

’ The rolls must be of sufficient 
e! mass to prevent bow or spring 
st vhen set down on a heavy lan 

’ be 


‘ The roll setting depends up 


t , i} 


he type of material being 


= aminated. It is common prac 
: tice to set the rolls .OOL in. or 
1) 


02 in. under the actual thick 
ness of the filler material plus 
the thickness of the cellophane 


“ The thickness of the final lam 
ag nate will usually be .005 > in 
= ovel the actua thickness of 
: the material being laminated 
ne However, this varies conside1 
1 ably with the density of the 
- filler stock. The average resi 
- ontent of a continuous lami: 
ate is about 55 
(5) As the laminated ma 
terial emerges from the con 
‘ bining rolls between the top 


ind botton ce lophane webs. 
he outer edges of the cello 
ul phane webs are picked up and 


t tightly clamped in a_ set of 





tenter chains which carry the 
laminate through the oven sec- 
tions of the laminator. It is 
nary to use cellophane 


vider than the laminate being 


Le produced. The laminate, there 
a fore, is actually suspet ded be 
tween the cellophane as it 


passes through the oven. 

(6) The oven section of the 
tne continuous aminator Is 
highly important for success 
rr failure in productior is 
argely deper dent upon the 

' oven. The ovens are usually 
heated by circulating hot air 


btained fron either electric 
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aliv heated or gas fired units 


It is essential that the ovens 
lal LPLat in 


be divided int ndependentl\ 
ntrolled ones to provide 
gradually increasing tempera 
res as the laminate s cal 
ed along The temperature 
mtrol units on the oven ! ist 
be capable of maintaining ! 
ror heat within em te 
perature zone Unifor ten 
perature control is highly im 


portant because of the complex 
reactior vhich takes place as 
the laminate is carried along 
Each stage of the reactiol 
ust occur in the proper ten 
perature zone or blistered lan 
nate may result. It is just as 
portant that heat be re 
ved from the laminate du 
ing the exothermic reaction as 
t is necessary to supply heat 
to initiate polymerization 
Therefore, adequate air cireu 
ation is essential at the point 
ol exothermilk reactor Ch 
lal) range f temperature 
employed n the primary ove! 
ones is 160 IRO'F., 190-210 
kK i the intermediate and 
250°F. to 275°F. in the fina 


(7) After the laminated web 
has passed through all stages 
of thre over it emerges as a 

d material which can be 
it | sneet ler oths us ile 
ired In general, 1/16 ! 

thick > Is col side red tne 
practical upper limit in. thick 
ness of ontinuous laminate 


It has been found that lan 


ate inder 3/64 ir Can be suse 

essfull vound and shipped 
ry ~ 

Contro Necessal : UE 


One of the most 1 portant 
properties of paper filler ma 
terials is absorption or satura 
tion rate An adequate mean 


of evaluating this property 1! 


tne aborat« ry has presented 
quite i problen Recently a 
nethod has bee orked out 
itilizing a column of nera 
| over a diaphrag the 
papel being tested Time 


neasured for oil to penetrate 
the paper diaphrag This is 


a comparative evaluatio1 The 





mineral! oil Is more si 


thermocouple in the tube. Th 
tube is placed eithe . Ww 
ter or ol Dati ina aintained 
at 180°F The thermocouple 


nected ft i recording ins 


| ‘ eurve preset! ted on the 
hart called an LPI ire 

(lig iid peak exothner ) Thi 
ve Migniy wnportant a 


t a direct measure of the 


aintained I all resins be 


ng mixed and de] vered t thie 


The ost important machine 
controls are speed and ten 
perature It is highly in 


porta that the exothermi 


reaction of the resin occur at a 


definite ocation in the oven 
Speed of the achine and over 
temperature must be o ba 























, ed , +» thy ex itior ' idk wate! absorptio ay rat i ate = sed pr 
ner react The speed of dimensio | stability and re il a“ nor irfacing a 
achine operation so li tance t ertain stains terial su dinette table, sink and 
ed b tne ifturation rate ( rte to} It } t de m I 
Var type I dustrh " j ‘' hief 
papel ‘ yy ed Most i eaudwa ) i “at 
. nat t et rtall . } 
. i ate certs } ‘ rt _ oy f P 
t Vv dor it pee j lé : (Lue os ta 
om 10 feet net die peculiar he end use o ra 
: tne ateria k eXamp 
I | rluat f Properti f imiinate destined r electrica Indust i a co idere 
I ed La nate ! ition applicat st De ! ateria I ! for 
tested for powe tor, dielec decorative alue Ind rial in 
I iluatior te t depend ‘ ’ 
, tr stant factor anda te re ack ull ‘ 
ire ipon the ¢« ad ise of the ] 
dielectru trengt! Physica f ! teria ne. Lorie ! 
product Most test ire con 
: properti of the materia! suc combinatio Unie he princip 
i ted in accordance witl , ‘ ‘ 
, . a tensile liexura compres ses a i a nate 
ASTM = Standard However, ¢ 
1 ind impa trength are the electrica atiol field é 
mie ! ethod have heel de ‘ 
a required \ these prop ne ! iteria ( ol cold punches 
veloped to meet certain char oe : , ‘ 
erties both electrical and phys- nto many ricate hapes and siz 
tel t not ve red by io oie ‘ 
1 cal are evaluated by A.S.T.M for incorporat into a myriad 
tablished standard . , ‘ 
; Standard ethod ectrical equipme! Paper base la 
Decoratl laminate hould ite s the bulk the material used 
bye hecked at frequent ! . ens ; . t the electr i field Fabric b: 
WHERE IT IS USED : 
terval for heat and abrasio arniinate cal e heated and ubse 
re tance during manufacture This is the logical conclusion to al quently post ed to variou 
Other laboratory test of eval that has gone hefore hapes DV ea for ing’ dies 
JOHN WALDRON CORP., NEW BRUNSWIGK, N. J 
The knowledge and experience a coater. The coating is applied onto 
iired dur the critical war vears the face of the web, in front of the f 
; . . EOGE OAM 
n developing protective at d decora Knife, employing dams or end plates 
tive coatings ha begun t ear re resist the lateral movement f the CENTER GUIDE ROL 
i which few of us dreamed possi coating. Since the knife is supported ATING 
ble Not only new materials, but only by the web, the coater is unable —— RUBBER 
odification and improvements it to handle low strength materials. TI SL Arene 
iid ‘ ire increasing with = such gle of the knife should be inclined & & 
rapidit that it is impossible for from the vertical in the direction « 
pers to keep thoroughly informed web travel, since the hydraulic actior 
rv to comprehend their total signifi of the coating would tend to for Sa alk 
cance This rapid advancement has the coating past the knife or break 
made more pronounced the problem the web The tension on the web The econd or blanket type knife 
f tine tha ting ms st shy e set : orst col ior ket 
f selecting the coating machine most hould be t at the wor conditi coater employs a solid rubber blank 
tal) ; tr) ‘ r ‘ tics] ne ) “ir » tence ill wes ‘ ~~ " . 
litable in applying a particular type ince the tension will vary conside as a carrier for the web and supp 
f coat ably during the coating operation for the knif: Rv using a rubbe 
The following description together The thickness and quality of ne blanket, low strength materials < 
th the llustrations. are desiyned coating applied by this coater is cor be coated, since the tension is re 
’ . ? " ) the } rle if the ea ° 1 "7 
to facilitate the understanding of the rolled ) le angie . he knife moved from the web and transferr: 
four eneral type of coaters used radius of the kni , and tensio v to the blanket The fact that the 
fo lastics, namely, knife, roll, ain the wel Any slack edges and vary tension is applied to the rubbe 
snd en eoate ing caliper are a detriment to uni blanket result iniform pressu 
form coating This coater finds it on the web. This factor permits m¢ 
r ores ve ’ textile fie r) . ; 
Knife Coaters greatest usage in the textile field uniform coating han that obtan 
: the application of organisol and vinyl on the previously mentioned float 
There are three important knife atin : : 
. coau Knife coatel nere all the press 
oate! vorthy of mention : . 
wa applied the web Since t 
he first of these i imple cout 6 / rubber blanket exerts a consta 
! tre iently called a flo: ting knife COA y pressure ! tne web ayainst 
eat 
knife the coating will be ap} 
Paper Trace Journal i -_ iniform|] regardles of varying 
N er 18, THs sti a per of the we This pressure « 
Wal t ‘ : . 
oa : “ / e pre-set and adjusted during ops 
{ p tion wit ; anging the tens 
» , h CAMS OL, the veb 
P . 
\ \\ \ 14s The third or rubber spreader 
alal ( | CONVENTIONAL ROL DA « i knife mour ted above a ru 
! 
PF j Jar wry 























density of the rubber roll should he application of hig olid cor applying weight mm top of e We 
d properly proportioned so that the tent materials, such as nvis, or at 1 A or by placing a rubber r« 
} er roll s always inde? pressure vanis . bbe! etc., as Wel “a a it ft s 
= results in constant and uniforn que? vil h and she 
ia t rive ! 
sure ! tne web avalnst tne N 
» ating nee ‘ ec! ( riihe i 
fe tending to offset minor inaccu ‘ 
: . ' ( f rhe I educed W rie 
es In the Knite rubber roll, and Roll Coaters . 2 I 
tr Col ‘ t } TWice ‘ 
ve If this is accomplished, : : 
" ¢ — « ; ou { i t t } ! 
iits may be oO tained comparabie alesse aly ypes , 

; 4 t j niit ‘ 
those obtained the lanket ers but only the more important of \ and B a 5] ~. os “ 
ben he ‘ d ed t ‘ i the I where rhe t eave 

i ‘ face f \ l wood 
Wher dis Isslnyz kn fe coaters, the re doctor kiss coater a <« met d I aj ( { r ¥ i are coat 
‘ gn and si ipe of the knife should binat I ul the ! and 9 I t re le 1 the ite! 
coatel It employ i} ipplica nee there ' dange f coat 
’, tio f the coating in conjunctio he ba de of e we 
END j 
d END DAM With a Knife that neter ind s ( 
j ne coa 
j 4 
- -ANIFE nis ¢ iter find t reatest suc BN 
" + 
ces r he pplicat ) ; . d @ BACKING FR 
u il \ : sity ‘ il $ It a = 4 
found dk pread ‘ ! the ipplica 4 b 
€ aa \ - 
( a ; ’ f < at o ; en ssed or rougt vO; "d 4 
COATING Le <= ' , ; ‘ aAees 
i : 3 " nateria s t ‘ oating roll Cal fi } \* ‘ 
be BACKING ROW e rot ed ther dire I t i} ‘ ’ 
\ piles it y n considerable exce 4 
\ fore) the vat ‘ ip into these ry rs 
| ‘ { Col i | ~ 
G) | pres nS r irreg rities The knife APF ATOR 
} 5 . 
, bY meal ft caplilary attrac n and \ 
\ yra y permits a untitol coating ¢ + | 
Te these iv rface C7 } | 
i | 
| ~ \ 
| Nii nil \ 
} A 
; t _ a A 
tr) \ 
OLL KNIFE COATER , == 
= =~ 
* AN 
& } APPLICATOR ROL 
~ dered S11MCe t a sists It co? J 
, + > 4 antit wialhte¢, ‘ aie sia 7 
he quantity and quality of y / NE SIDE RE \ATER 
ating. The larger the radius Len | i aaa : . 
the knife, the greater the amount & 
' . ates . ‘¥ 
ating which is applied Avoid nere ‘ ‘ ,; fd 
] 4 * ¢ + ft ‘ ¢ ’ 
gy so called “spitting” can be ac- » Ie ed ! t coate 
10 ’ ' ter leo ’ 
plished = by specially designed imely, Ce Ct ye and a 
- es, Which have a right angle cut url ne thi ‘ et ve a 
+} ° 1 1 . a . FURNISH RAR ; 
e radius of the knife The web — 
dq leave tangent to the radius ‘ ‘ 
. . . t ii¢ “apy i 
e knife and perpendicular to P , ¥ 
: . ‘ a : ‘ eld t 
t in the knife The angle of 
Knife should be inclined fron If the rethreaded 
ertical in the directior of web at the ‘ a ( et ee 
of \ and Kh, cne-side pressure coating 
i e elt d If the A hilled 
n e great byection to Knife coat 
: ! ‘ | lt ut 
: general are the streaks whicl 
‘ \ il thie t ani 
a ised eitner ny part les tye nr » ATER 
St oe SS : per b rep ! ! \ vith a 
nc 
. GUMMER TYPE rubles covered f the proper 
m ce t i re init ( iting ¢a 
: 
rhe - . ‘ t ed 
—. ’ | e { i ere t rhit 
at ~~ 
ee a id I plicat l \ prea cece il iit } a iter 
l Fr APPLIVATOR ROLL mn the ma facture f Conde ‘ pa irge diameter 1 ! ee iry 
, Ld t ? per emp nt a Nitro LL t i d pos rile “uy The large di 
b- OLOR PAN ‘ { 
Vet} Acet 4 i ny imete i ‘ ter i 
A second type roll kiss coater BALIING R 
re C at 
enipioy a t . 
tating " f coat ‘ t! ‘ 
dire: { a vt i! rade t t t °) fe = 7 
i dged inde? the Knife, or bette! I . 43 t ina APPLICATOR ROU) 
P / 
(\Oraslve ictiolr ot the coating reater al nta t ‘ a © } \e 
q ww 
, 4 
auses scratches on the knife rol ? ( ind | i ed ¢ — 
- highly pe lished hard tne! I tne ! L nde . a 
e ft h o1 the knife the ert d ‘ e carried 
K sed } te} th, ' h hetwes ‘ ‘ t rf 
i ed ) cratcne n ! i Vet Ww a 
4 t held tk 1 minimun \ t . _ 
iry eently , 
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TWO ROLL COATER 
SQUEEZE ROLL SATURATOR 
OR TREATER 


of the coating cause large ribs, These 
coarse ribs may be reduced to finer 
ribs by contacting a small diameter 
roll, uch a | after the coating has 
been applied Roll E being of small 
er diameter produces finer ribs, since 
the angle of tangent with web is 


reduced Koll | 


usually run in a 


direction and speed best suited for 
the particular job 
The pressure coater has the dan 
e! f applying some coating on the 
Dac de of the web If coating on 
the back de of the wet not cor 
d clve | onti ied operation, rol \ 
hould be a metal roll \ cleaning 
doct« could ther ‘ used on this 
whict \ ruld assure a clean roll 
ming ! contact with the web at 
all times This coater finds applica- 
tion n the fields of wax and hot 
nelt coating 


By rethreading the above machine 
wrapped about 
rolls A and B with the addition of a 
feed pipe, two-side pressure coating 


may be ia omplished This 


that the web is 


coater 
ame advantages of the one 
however, 


ha +} é 
ide pressure coater It is, 
more adequately equipped to handle 
low strength materials, since the 
pressure rolls and the coating assist 
n driving the web through the coater. 
This was not true of the previously 
described roll coaters. The web could 
be threaded through rolls A and B 


providing a strong material is used 


1? 


Basically, this machine is used as a 


ON ATTACHMENT 





BACAING ROLL 


na —— 


MICR T 





; 


aturator or impregnatol! It is ex 
tensively used in the field of phenolic 
coatings 

Qne of the more recent develop 
ments in the field of roll coaters is 
the edgewise coater. A roll pressur 
method of application, built on a 
vertical plane, is used to apply the 
Fither a one 
side or two side coating may be ap- 
plied since the coating is pumped 
to the top of either or both sides of 
the web and permitted to flow dow: 
forming a nip at the rolls. Prior to 
its development, the coating was ap- 
plied by 


coating to the web. 


means of tower coaters, 
which depended on a dip and gravity 
flow method of application. Since 
the material being coated could not 
contacted on either side, the height 
of the tower or dryer determined the 


This was in the 


production speed. 
neighborhood of from one to three 
feet per minute Present day edge- 
wise coaters operiute at speeds of 150 
feet per minute. 


Of the roll coaters, the reverse roll 
cOater is the most flexible. The thick 
ness of the coating cast onto the web 
is governed either by the opening be- 
tween the doctor and casting rolls or 
by changing the speed of the casting 
and doctor rolls in relation to the 
web speed. This means that the 
vreater the differential between the 
web and casting roll, the greater the 
amount of coating that will be cast 
on the web 


The doctor roll is mounted = or 
micrometrically 


blocks, 


jJustment 


adjusted bearing 


which permits accurate ad 
during the coating opera- 
tion. The coating is cast on the sur- 
face of the web, the web being held 
surface of the casting 
resilient svnthetie 
backing roll, which is also micro- 
metrically adjusted for various cali 
per materials The 


ratios and reverse rotation 


against the 


roll by a rubber 


Various speed 
het weer 
the doctor and casting rolls mini 
mizes ribbing. The surface tensior 
of the coating will govern the speed 
ratio between the doctor and casting 
rolls. This coater is capable of han 
dling low strength materials as read- 
ily as the strong materials, since the 
web is not subjected to material ten 
Since the coater 


sion or pressure. 










ises a casting principal to apply th 
coating on the web, the varying cal 
per of the web does not affect tl 
iniform thickness of coating bein, 
applied It is interesting to note tha 
given a coating formulation consist 
solids by weight, 
housand 


ing of 50 
could apply say a one 
dry film on the web by having a tw 
thousands opening between the do 
tor and casting rolls. A few of th 
more notable coatings applied 

this method include organisols, viny] 
lacquers, varnish, and most solve 


tvpe coatings 


Air Knife Coater 


The Microjet or Air Knife Ceater 
is a very development, a 
though the use of air as a metering 


recent 


means was understood and attempt 
Vears ayo. This is one of the in 
proved practical applications. The 
coating is applied to the web in 

regulated excess by means of a re 
versible variable speed drive on the 
coating roll The slotted air blade, 
which is micrometrically adjusted for 
uniform slot opening at various pos 
tions along the blade distributes the 
coating and planes off the excess. The 
air nozzle is angularly positioned 

rotating the nozzle about a pivot lir 
which is located at the slot opening 
of the nozzle The slotted nose 

the nozzle may be positioned in re 

backing roll by a_ hor 
order to accon 


tion to the 
zontal adjustment ir 
modate the various caliper webs. T! 
amount of coating applied is « 
trolled by the air pressure and util 
ing the variable speed of the coatings 
roll to supply a regulated excess 
the ultimate weight of coating de 
sired. The minimum weight of coa 
ing depends on the absorben Vv of 
sheet, since the coater is capable 
blowing off the major portion of 
surface coating. The “Microjet” 
one of the most versatile coaters, 
ing able to handle a wide range 
viscosities. Its simplicity of opera 
tion results in low maintenance cost 
and permits the use of inexperienced 
operating personnel 


Because of its recent developme 
the coating possibilities of the 
knife coater have not + 


een complet: 
ly exploited. It has, however, show! 
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; ent arn ed discontinuance ot 
t ce iry raw iterial To { 
Nelr mManulac re 
t , =t . , =f? \ ‘ 
t Dia ( au I Vel The rn material require nent tor 
it ivVallabDle thie tw World +} ¢ act 
, e Procell Ost pias ( ire cellu 
arge ylur s of inexpens! ‘ ; 
ree \ a Xpen ve mse l rik a ] ilfur ‘ i( ds ind 
etic phenol and a background otf f ni r 
. . . lo campne l pPlasticizath These 
cit lire experiel ( ! ts ro ; ] ] 
, d : Pp raw materials are widely available, 
? wer rovided tr) Wo ( Wat ; ] 
i i id . and since his plasth declining 
+ t? niies The } F 
: . Pwentie ‘ ew and mportancs raw material require 
Tv 
$ radio ndustr\ oflerec ‘ as 
id i ! ered a ents offer no problems 
A é To! rive ‘ is pnenolk resilis 
‘ tu tha 
\ d War II caused the erectior ‘ 
r > } y \ 
‘ ye a tie for large-scale pro ; 
ot stvrene to be ised for ta 
; ‘ ; 7 \ 
clu ol oT synthetic rubber ' 
end of the War and the replace , phot \ 
much of the synthetic rub ee 
, ' 
: Wit! natural rubbde supplied het ale 
ge quantities of styrene monome . 
, t t ! 
' ww cost Also, much new know] 
ive about polymerization techniques ! 
iwquired during the War under Cellulosic have recently declined 
tensive research of that period ! mportance ( heap polystyrene 
I ive productior ot polystyrene wit ts better resistance to morsture 
the result Was the principal reasor 


: . — res PHENOLICS 
WHAT IS THE PLASTICS ke teach ites wenek Senaetae 





? ; ; 
] INDUSTRY? svnthetic re as a group are the 
e plastics industry produces syn- phenolics. Phenolic molding powders, 
pl tic resins and molds them. Fabri laminating and coating resins, ad 
= nm of synthetic resins into fibers nesives and casting resins old ? 
tiles) and coatings (paints, vat 1948 amounted to 876 million Ibs 
es, and lacquers)’ is not usually or about 25 of the 1.48 billion Ib 
. ied in any consideration of the vntheti resi total Until 1949, 
cs industry However, these the most important molding con 
z for the same ultimate pounds were the phenolics In that 
x and add to the manu vear, the consumption of polystyrene 
ing volume with resultant lowe? molding powders rose to about 70 
nanufacturing costs Thus, any (est.) milli lbs. exceeding for the 
of raw materials for the first time the consumption of phenolic 
. industry must consider the molding powder vhich dropped dui 
\ uterialis requirements of the ng that vear to about 105 (est.) 
etic organic coatings and fibers lion Ibs 
res The ra iteria re lired I 
e most nportant plastics and nenohe re are 
etic resins are l 
August Hy 
CHEMICA INDUSTRIES \ 
ul \ ‘ 14), by th 10 
i | ( I i ' 


Ml 
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Prior to World War I, all | ~ 


phenol production Wa from natura 
sources Wartime demands for pict 
acid required the erection and opera 
on of syntheti phenol pliant and 
the end of the War found the coun 
try with a “war surplus” of over 40 
illion Ibs., equal to six vears not 
ial requirement However, the 
rapid growtl Ot the phenol re 
ndustry used up this surplus in three 
vears and forced erection of new svy1 
thet pher plant 


Foday the till expanding svntheti 
phenol production 1 nore than ter 
imes the production of natural phen 
ol, which is at its practical maximum 


Competition and research have made 


t 
phenol available W ever-vrowing 
quantitic at a price which allow 
little room for further decline kven 
with the iccession of syI thet prog 
esses ulfonation, chlorination, and 
Raschig there still remains the 


elusive goal of slipping inexpensive 


\Vyen from air between a hvdroget 


and carbon in the benzene ring by 
direct oxidation, although a plant 

g such a process did operate for 
ome time During the last war, the 


supply of phenol was insufficient to 
meet demands and was, therefore, 
rationed Shortness of supply wa 
due to lack of sufficient plant ca 


pacity rather than lack of raw ma 


terials Since the var, a -number of 
new plant have beer built and put 

t operation and phenol is agai 
available in quantitie to meet all 
present requirement 

Benzene the essential raw ma 
terial by anv process now used. Pro 
duction of the 274 million pounds of 
vVotneth phenol ! 1948 required “ 
million ralior of benzene, or about 
1) of the total ivailable More 
vill be said about benzene s ipply and 
demand ! tre discu or of pol 
tvrens 

The quantity of cresol available 
at present price limited by the 
amount ivallable ! coke-oven tal 


plus those recovered from petroleum 


racking product (Chemical Indus- 
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cresol alter ' ‘ fey , t j amour ‘ e) he pro I 
: oo oO hydrogenation plant using 12,500 ¢ 
‘ ; tine mdustr ‘ alkvilated el rit pial CH mia run ; . : : 
' ss , ; of coal per day would produce 1, 
pheno ict " para-tert-but it ‘ problen o mW -COSs a 
? ? barrels or 467,000 pounds per da 
phenol, paura-tert-amyl-pheno para Cresol ’ ‘ rad ue i edu 
, phenol, creso and xylenols I 
pheny phenol and milar product » Tar, none ha me on the arKe : . . orgies . : 
. s about 2 of the coal charged. | 
mide fron vithetic phe Recent Phe se nad 4 bilitv, that of “low = 4 
timates as high as 5 and even & 


for some high oxygen coals have pre 


lOusIL\ ee! made. Contrast t 
vith the less than 0.2° of tar acid 


PHENOL PRODUCTION 


30 —— carbonizatior Further, let it be 


recovered during high temperat 






























































membered that the 200 barrel per «da 
; ] | | | ] | j Fe wy hyvdrogenatio plant rece! tly co 
fe bad oll pleted by the United States Burea 
5( ; ] ; ; t + j ie 
% cake of Mines as a demonstration plant 
| | 4 by Fg , . 
| i .e., a big pilot-plant, if operat 
; + ; + + ; bi 4 - 
i i “a steadily, could produce about 1 n 
| | | m3 ie , ym pounds of tar acids per veal 
200 + + + ; ; rs WL F 7 
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a ; ' om } The average daily run to stills 
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: NATURAL PHENOL f i can be made either by direct part 
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19934 1935 1936 193 1938 1939 1940 194) 1942 1943 (944 1945 1946 1947 (948 1949 ; : 
Vdrocarbons with air or oxygen, « 
t can be synthesized from a mixture 
of carbor mononide and hydroge 


TAR ACID PRODUCTION This mixture can be prepared f 
water gas or from. natural ¢g 
Methanol 


maldehyvde 


s readily converted to 
yy direct air oxidat 
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Why, then, were methanol and 
5 maldehyde in = short supply ‘] 
a ' ; 
; inits in Which synthetic metha 
45  Satetatetatetete ath ire made must be large in orde) 
E ; ’ be economical Investment is la 
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Restricted Gating for Large Castings 


By W. P. GOBEILLE 
NASH-KELVINATOR CORP., MILWAUKEE, WISC 


‘ ed tore ‘ d ‘ 
several new machines in our ardized on a vet hea fan vate cessf We found that i nar 
These machines did not cost We were iSINg argee prue a ‘ t a ive adequat 

+¥ ‘ » 
ne ent, nor dorthey require a \ eavy ru er I a erro! i eat tne I or tl ( 
ace The machines I refer t naximum quality 1 ir pa Wie eut | va ece add wa 
f ‘Mak 4 : } 
we created, in effect, as a ound as we ere ” 2 ive { na el A] 
+ , ; ‘ +» } / t. part ; ki? 
f productior nerease whicl : ic VU t ; I have eve ested Id t r 
: . ° ; , ad. requiring ex < \ nold 
gained through the use of co I ‘ ; . . - e . ’ : eve tr n ricted gate equire 
of ail our eXIsting molds to fubricat 4 racking ; grhner n ‘ al nperature Dut ve 
estricted gate Actually, how mposed tine ding operati red eat , nt 
this was not the prime purpose now marks ang long cycles a5 8 amber as a result of creased 
efforts to develop this tech- _— : = \\ : ; oe ; ( ecame p rhe 
7 \ ‘ » 
We were mainly interested ne : : ; ioe rt f é al ate 
> le ) nt prolect ‘ 
he quality of our parts elopme , . Wi ‘ f « tr 
duce primarily parts for ow order to evaluate ao — * gy mold te erat vere inade 
| } sing tricted typ I ate 
r plant Most f these ne see ite, é we |} 
. = \ a < re I i ‘ , 
are molded in white Polysty aie | ded ‘ d and ir he 
‘ . : of ening letalied ? ra DeCAaAUSEt 
I hall confine most ot my re- 4 ity abo . : equipment We vere not able t a 
our work with this one ch at he molds except in spe 
: « ll! ] 
al; however, we have had con- al Case it we did design our ov 
ie success in using the same ly ir development rk, we ra equipment for maintaining very act 
butvrates, vinyls and nto « * ew pl vi it rate n a emperature control Ir 
ur ry 0 








ne tances, we found that a re- 
de gned nozzle wave excellent results 
l formity of section thickness ir 
multi-cavit molds became quit 
ritical Even small variations fron 
ivity to cavity gave us trouble 
Une f the biggest problems er: 
tere was selling the idea to the 
n and to the yperators We 
vere vel fortunate in that respect 
! tnat é had a ver experienced 
f ar th at per ind Man 
f the things that we asked him to 
di ere ontrar to the things that 
he had learned in his many years of 
experience in molding. We spent a 
great deal of time our discussions 
the foremal that he would 
e fully apprised at all times of the 
results that we were hoping to gain 
The mold for an ice cream cabinet 
id of modified polystyrene was orig 
inally built as a t plate mold and 
late! onverted te t} three-plate 
rest ted gate mold The shot itself 
veig is oo and is olded on a 
T pres with a double strok 
ng plunge Wi ise a specially 
designed nozzle which has a sepa 
rate heating band under instru 
ment control Fortunately, we had 
adequate cooling lines in this mold 
and we found that we could get im 
proved results by running at relative 
ly high mold temperatures. Our con 


ersion to three-plate restricted gate 
rave yratifying results and one 
third was cut off the total cycle time 
rhe from 


the mold, were 


very 


parts released more freely 


weld lines and sinks 


greatly reduced and surface finis! 
was definitely improved 

\ refrigerator baffle pan, as ar 
thin section, we had felt would be 
example of a large area piece with 
ery difficult to fill correctly witl 
out cracks and warps. We have used 
two runners in gating this mold and 
ve nave a very exce lent weld In 
cidentally, we are running this part 
on a 40 oz. press with a machine 
cycle of 26 seconds 

An Across -the- Top Evaporator 
Door weighs 26 oz. We had discussed 
building this mold as a three-plate 
old but ran into a number of dif 
ficulties becaus« if the side scoring 
on all four sides. We used a very 
mall center sprue and achieved our 
restricted gate effect in the nozzle 
We have designed our own nozzle 
ind find that we get very excellent 
results. We can get the optimun 


de 


cycle since the cycle time 1s 
pendent entirely upon the part itself 
and not on curing a large sprue 

One part has two cavities of a 


Evaporator Door which has been side 
We had considerable 
lems with this part result 
variation in the typical wall section 
We found it to pro 
vide considerable venting this 
part would run successfully. Another 


gated prob- 


as a of a 
Was necessary 


before 


interesting point is that we have 
eliminated a costly finishing opera 
tion. We had previously had to saw 
and sand our fan gates on the Evap 


orator Doors. 


A 


t 


wo-ca' 
dor 


frigerato1 


“HI-HUMID” door is interesting 





snot of a < 


r which we 


eal 


call 


\ 
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cause of the necessity to deve 
completely strain-free moldings 
this were not achieved, we would ha 
excessive cracking in assembly. 
rivet a hinge on one side and 
emble a die cast handle across 
front. We ran a development proj 
n this, testing the parts in solve 
in order to develop our optin 
olding conditions for strain-f1 
parts. Tl is an example pf 
abilitv of the restricted gate to } 
duce large and strain-free casting 
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rather 


I 


eventually be 
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different 
that some 
given by the 


different 
types 


development 


lieve will improve the quality of pl 
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Papers received too late for publica- 
tion in this issue 


CHARTING NEW COURSES 


By EDWARD J. WOHLFARTH, 


VMavtlon Flectronic Devices, Ine 

Th paper ill re ( ome of the 
us tories of articles made fron 
plastic or using plastic materials 

r which Mr. Wohlfarth has built 
devices now in operation here and 
ibroad Some of the articles are 
Linwear, hower curtains, table 
cloths, toys, lamp shades, paper bags, 

pera pocket books, sportswear, 
othir cloth labels 


The foregoing is not a complete list 


of the items on which he has done 
research By the time of the con 
ference he may be able to make cer 
tain announcements which may 
change the text of the paper 
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BRASS or STEEL ? id 
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For long productior 
is and for stamping 
ier plastics we ad 
se the use of our Stee! 
Type made from Oil 
Hardening Alloy Tool 
hardened and 


| 
nper 


On softer materials 
h as softer plastics, 
oks, leather, cloth 
od, etc., our Brass 
Type will stand tho 


sands of impressions 


Our skilled crafts 
men will make any 
stvle or design of ste 
die on request 


r Catalog 





esau Stamp Company 
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UY WORCESTER 8, MASSACHUSETTS 
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| Plastic Marking Specialists 


for 


Molders and Fabricators 





Polyethylene Marking in All Colors 
Now a Specialty 





Free Pick Up and Delivery in 





Metropolitan New York Area 


(am Al RK} ema, 


“MARKING SPECIALISTS” 
510 Palisade Ave. Union City, N. J. 








for plastic, optical, 
celluloid and allied 
industries 








This Foot Toggle Press 
and several other sizes 
and styles of Hand Lever 


Presses handle econom: 
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cally embossing, drawing, 
and degating jobs in plas 
tic manufacturing con 
erns. Prompt delivery 


Specialists in Injection Mold Making 
also Transfer and Compression Molds 
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OMNI PRODUCTS CORP., Sesen Distributors, New York, N.Y 


IMPERIAL 





PRECISION CUSTOM MOLDERS 
of Bakelite, Plaskon, Tenite, Beetle, 
Durez, Makalot, Lucite... 
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% COMPRESSION 
PROCESS 

%& COMPLETE ENGI- 
NEERING AND DE. 
SIGN SERVICE 

te MOLDS MADE IN OUR 
PLANT 







As a pioneer in the plastic in- 


dustry, Imperial Molded has 
acquired broad experience in 
handling of inserts, molding of 


threads, making deep draws, side- 
Much ot 


solution of 


cores, horizontal bosse Ss, ete 
the work, involving the 
tough problems, has resulted in new a 
vances in compression molding ACCUrACY 
on a commercial basis 

Ask for Bulletin K-200 which is a brief p 


picture 


story of how Imperial Molded operates. Also 
Bulletin K-100 showing stock pulls, knobs and ] 


handles | 


IMPERIAL MOLDED PRODUCTS CORP. 
L. H. Amrine, President 


2961 West Harrison Street, Chicago 12, Illinois 
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. | berkraus : presented to Mr. Bind- 


several prizes being awarded also 
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By GEORGE W. MARTIN Among the guests present were man a token of esteem for his work 

Mr. J. H. DuBois of Shaw Insulator on behalf of the Section: one used 

Co., Mr W. Bracken of Hercules ski. 

Powder Co., and Mr. S. Blitz of the Table favors were _ distributed 

December 7, 1949. The meet Noma Electric Corp. (N. Y.) through the courtesy of Koppers 
Inc.. Monsanto Chemical Co., Ten- 


held at the Hotel Sheraton, | ) 
nessee Eastman Corp., and Renwa 


ingfield, Mass., was presided over ne 

Seite MieRese” MR em NEW YORK NEWS Mfg. Co. There was a drawing for 
: j : itt: 11 door prizes con b » t Jure 

By A. M. MERRILL a a en oe 2 
5 Plastics & Chemicals, Inc., Celans 
Ed Vaille, who has beet Instead of its regular mont} Corp. of America, Noma _ Electr 
sal a ee - - = . ’ 

technical meeting, the New York S ( Koppers, Monsanto, Ameri 


The Western New England Section 
; Society of Plastics Engineers 
heir regular meeting on Wed 


' orp., 

resented his annual reports tion held a Christmas Party on De- Molding Powder, Tennessee Eastn 
healthy membershiy cember 21 at the Hotel Shelburn and Syivan Plastics. The formal 

the Over 60 members and their t nai contin’ ott tin ia 


attended the party whk , an ion of grab-b: rrizes brought 
$ and Ss expected to 


both Secretary and Treas 


f twelve in 
ect is in excel- 


incia conditior is well 
, an annual affair 
ion President Young congratu - 
Follow ng the dinner 


President-Elect Vaille and his president Stanley Bindman, Noma SOUTH TEXAS 
officers and Electric Corp., review oo : N ? ts of th South Texas Se 
ssistance and = agence “se oS Tae ceetee t1 Tor 195! al as foll 
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no ft re ’ ‘ P non? } 
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have concluded 


is President 


the group, : lustria sal se ‘o. 604 W 
Loy siiberkKrau al St onate , > Vice-Pr 
ned tne meet . ule -“ vice-pres ' ’ if . 4 nae 7 
Program Chairman, nt. Palmer Humphrey, G. P as vr? = Te. wae 
Mi Petretti had mphrey Plastics; secretary-treas 3 ’ , ae ’ " there a 
Thermoplastics and Ther lastics Corp.; and national piacere -— 2% Z is Prager vd — 
Molding Techniques, de ‘e-elected), Nicholas V. Fasano, Wa megan Nlka= asta aoe , 
problems and troubl eg . oe te hur, Humb & Refining ( 
ETen Sn ' }ox 2180, suston, Texas; 
Mr. Bindman also announced the sli ie =. Shepherd, I 
were awarded for questions results of the recent mail balloting ;, if Fukal, H. S. Hen- 
submitted and used on th for new directors of the group, in- ae hi Sha J "’ Sinchaie: 
program, with additional prizes for cluding a fourth director to fill the ' " een D. E. H 
tumping the experts. The panel of inexpired term of E. V. Walsh. The " ae 
experts consisted of: George White- new directors are: Leo Adenbaum, 
ad of Improved Paper Machinery Accurate Molding Co.: B. A. Bou- 
irp., Dick Richardson of DeBell & cher, Durite Division, Borden Co.; 
Richardson, Ed Vaille of Bakelite C. W. Kleiderer, Arnold Brilhart, 
Corp., Paul Holmberg of Arrow Hart Ltd.; and W. A. Ward, American Cya- 
& Hegeman, Jack Cavanaugh of namid Co. 
Standard Tool Co., John Resseguie of Mr. Silberkraus spoke briefly, 


ne eeting i sVvm 


ele ted), Ger roe saron, Ide 
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Tennessee Eastman Corp., and Mario praising the work of the outgoing 
Petretti of Rogers Plastics Corp., officers an ‘xpressing his hope that . ‘ 
' ificers and expressing gece Rogers Plastic Corporation 


Moderator th Section 1 | , > r? 
‘ ator, 1e Section would continue to grow 

, West Warren, Mass. 
to nte and improve during the coming year 








The evening proved 
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. 
Intricate Molds? The mold for the brush handles shown 
at the left (courtesy Fuller Brush Compony) required not only intricate 
design, but ultra-smooth finish to meet today’s mass production needs. 
Our sound engineering experience and modern equipment and methods 
ore the answer. WRITE FOR LITERATURE. 


PLASTIC MOLD DIES © INJECTION ® COMPRESSION © TRANSFER © HOBS 
ondHOBBING © DIECASTINGDIES © ENGINEERING and DESIGN SERVICE 
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